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© Organic hydrazine derivatives and their use for combating helminths In animals. 



@ A compound for pharmaceutical use lias a nucleus of the formula 

_ I 
Gi-G2— N-N -Gj-G, 

where E is an organic or organometallic radical having at least three atoms other than hydrogen and is attached 
to the nitrogen shown in the formula by a carbon-to-nitrogen single bond; where one Gi is C, N, 0 or S, and 
both Ga's and the other Gi are carbon; or one Ga is S or P, and both Gi 's and the other G2 are carbon; where 
the bond shown as —is a single or double bond; or a biologically acceptable salt thereof. Preferably, the 
compound is used for combating helminths in animals, including man. 
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PHARMACEUTICAL COMPOUNDS 

This invention concerns compounds for pharmaceutical use. More particularly, this invention concerns 
compounds for combating helminths in animals, including man. 

The following is a summary of the most important helminthic diseases afflicting man. 



Disease 


Organism 


Biiharzlosis or 
schistosomiasis 

Ancyclostomiasis 


Schistosoma mansoni 
S. japonicum 


S. haematobium 
(blood flukes, trematodes) 
Necator americanus 
Ancyclostoma duodenale 
(hookworms, nematodes) 


Disease 


Organism 


Ascariasis . 


Ascaris lumbricoides 
(roundworms, nematodes) 


Filartasis or 
elephantiasis 


Wuchereria bancrofti 
Brugia malayi 


(nematodes) 


Onchoceriasis 
or river blindness 


Onchocerca volvulus 
(nematodes) 


Loiasis 


Loa loa 

(eyeworks, nematodes) 



There are a number of known drugs used to treat these and related infections in both man and animal. 
The more common drugs are summarized below. 
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Compound 



Structure 



Diseas& 



Metrifonate 



0 
11 



Schistosomiasis 



(CH20)2PCH0HCC1- 



10 



15 



20 



HOCH. 



Oxaianic[uine 



Praziquantel 



Schistosomiasis 



N " CH^NHCHCCH^)^ 



H 




Schistosomes, 
many cestodes 
and trematodes 



25 



30 



Mebendazole 



35 



H 



Pinworms 

Hookworms 

Trichurid 

Roundworms 

Echinococcus 

Trematodes 



40 



45 



Pyremtel 
pamoate 




Jn 



^c=o 

H 



Ascaris 
Pinworm 



50 



55 



Diethylcarbamazine 



CH3CH2^ 



CH3CH2- 



0 



Filariasis 

Onchoceriasis 

Loiasis 



3 
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Contpound 



Structure 



Disease 



Niridazole 



H 



O^N S N 

" Y 



Y 





N 



Schistosomiasis 
Dracunculinsis 



Thiabendazole 




Strongyloides 

Trichostrongyl- 

Loiasis- 

Cutaneous 

Larva migrans 

Trichinosis 

Enterobiasis 

Ascaris 



Niclosamide 





Diphylobothrium 

Hymenolepis 

Cestodes 

Enterobiasis 

Dipylidia 

Tuenia 



Bunamidine 




Dipylidium 

Taenia 

Echinococcus 
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Fospirate 



CH30 




Echinacoccus 



10 



Albendazole 



Cestodes 



IB 



CH3CH2CH2S 




NHCOOCH. 



20 



25 




. NHCOOCH. 



Nematodes 



Dichlorophen Dipylidium 



35 




Taenia 
Echinococcus 




Dipylidium 

Taenia 
Echinococcus 

Echinococcus 
Trematodes 



CI Cl 



5 
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Dichlorvos 



CH.O O 

^P-0-CH=CCl, 



Nematodes 



Disophenol 




Nematodes 



Tetrachoroethylene Cl^C=CCl^ 



n-Buty Ichl or ide CH^ CH^ CH^ CH^ CI 



Clioxanide 



OOCCH- 




COMH 



Nematodes 
Nematodes 
Trematodes 



Diamphenethide 

CHSCONH-^ yV- OCH2CH20CH2CH20-/ A- 



Menich 1 opho 1 an 



Trematodes 



NHC0CH3 



Trematodes 




N02 OH 



Rafoxanide 



Trematodes 



CI 




I OH 
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10 



15 



Apart from these recommended drugs, other alternative agents exist. Antimony complexes were 
commonly used for schistosomiasis, but they are quite toxic. Piperazine is useful only on Ascaris and has 
mild side effects. Bephenlum is a nicotinic agonist and is only moderately effective on hookworm. The 
avermectins are by far the most powerful antiparasitics known: on Onchocerus volvulus 50 ug/kg is enough 
to cause dramatic reduction of microfilaria. They are also effective against scarls. However, they are inactive 
against flukes and tapeworms and the cost of their production by fermentation may make them impractical 
for third world use. 

Certain hydrazine derivatives have been disclosed in the literature. However, none of the prior art 
literature suggests hydrazine derivatives having insect pharmaceutical use. 

US-A-3,481,972 discloses 2-(beta hydroxyethyl)-2-methyl acid hydrazine compounds of the formula ZC- 
{0)NHN(CH3)CH2CH20H where Z represents furyl, cyclohexyl, phenyl, benzyl, styryl. dihydrostyryl or 
substituted phenyl. The compounds are stated to be useful as pesticides for the control of such organisms 
as insects, arachnids, nematodes, fungi, plants and helminth organisms. 

US-A-4,357.351 discloses five specific compounds (Compound Nos, 400 and 402-404) of the formula 



SC2H3 



20 



H15C^— N=C— N— NH(CH2) gX 



25 



where 
X is -NCO. 



C^H15 



■NHC{0)N(CH2CH20H)2, -NHC(0)(CH2)11CH3, -NHC(0}OCH2CH2(OCH2CH2)nOH and 



30 



-NHC ( 0 ) OCH2 CH^ ( OCH2 CH^ ) g -O 



35 



40 



CH3-(CH2)n'-CH3 



where n averages 7.7 and n averages 11. These compounds are disclosed to have leptericldal activity. 
However, they are not claimed and it is not seen how these five compounds are included in the generic 
formula disclosed in the patent. 

US-A-4,564,61 1 discloses (di)thiophosphoric and -phosphonic acid derivatives having the formula 



45 




-CH^C 



-N N- 



50 



55 



in which R denotes (Ci-C*)alkyl; Ri denotes (Ct-C»)alkyl, (Ci-C*)aIkoxy. (Ci-C*)alkylmercapto. (C1-C4)- 
alkylamino or di(Ci-C*)alkylamino: R2 and R3 independently of one another denote hydrogen, (C'-C4)alkyl, 
(Cs-C6)cycloalkyl. benzyl or furylmethyl; R* denotes (Ci-C*)alkyl, (Ci-C3)alkoxymethyl. (C1-C3)- 
alkylmercaptomethyl or phenyl and X denotes oxygen or sulfur, which have activity against sucking and 
biting insects, acarides and nematodes and display good fungicidal activity. Insect growth regulating activity 
is not disclosed. Further, R2 is not taught to include a tertiary carbon. 

The Chemical Abstracts citation CA 84(21 ):1 501 68j indicates that Azerb Khim Zh, 1975, (5), 47-48 
discloses Me2CHCH2CH = NN(Ac)CH2CH20H, PhCH = NN(Ac)CH2CH20H and ■Me2CHCH = NN(Ac)- 



7 
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10 



IS 



20 



35 



CH2CH2 0H which have pesticidal activity. 

Related US-A-3.699.111. US-A-3,80a703 and US-A-3.821.261 disclose certain heterocyclic acid chlo- 
ride phenylhydrazones having utility as insecticides, miticides. herbicides, anti-inflammatories and anthel- 
mintics and having the fornnula 



CI 



R-C=N-NH-/\\ 



^ — ^Cl. 



where R is furyl, thienyl or pyridyl and n is 0 to 3. 

Related US-A-3.824,233 and US-A-3.897.559 disclose cinnamoyi and thiopheneacryloyi chloride phenyl- 
hydrazones, useful as anthelmintics and having the formula 



R^-CH=CH-CC1 



where Rl is phenyl or thienyl: R3 is alkyl. alkoxy, halo, cyano. nitro. trifluoromethyl or two R3 may be taken 
25 together to form a methylenedloxy; and m is 0 to 2. 

24 Journal of Medicinal Chemistry . 532-538 (1981), discloses numerous acid chloride phenylhydrazones 
including a variety of substitutions in the phenyl rings and chloride variations. These compounds have utility 
as anthelmintics. 

In accordance with the present invention, there is provided a compound having the nucleus of the 
30 formula: 



where N is nitrogen; where E is an organic or organometailic radical having at least three atoms other than 
40 hydrogen and is attached to the nitrogen shown in the formula by a carbon-to-nitrogen single bond such as 
a tertiary carbon containing organic radical or a non-tertiary carbon containing haloalkyl; where one Gi is 
carbon, nitrogen, oxygen or sulfur, and both G2's and the other Gi are carbon; or one G2 is sulfur or 
phosphorus, and both Gt's and the other G2 are carbon; where the bond shown as —is a single or double 
bond: where an organic radical is a radical comprising at least one carbon atom, but no metal atoms; and 
45 where an organometailic radical is a radical containing a carbon-to-metal bond; or a biologically acceptable 
salt thereof; for Pharmaceutical use, including veterinary use. Preferably. E is a tertiary carbon containing 
organic radical, and both Gi and G2 are carbon. Most preferably. E is t-butyl and both G2's are carbon 
double bonded to oxygen. 

Particularly, though not exclusively, the present invention comprises a compound having the formula 

50 

D E 

il I 



where A . B and D are independently any atom or group of atoms; 

where E is an organic radical having at least three atoms other than hydrogen and is attached to the 
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nitrogen shown in the formula by a carbon to nitrogen single bond or an organometallic radical; 

where one Gi is carbon, nitrogen, oxygen or sulfur, and both Ga's and the other are carbon; or one Gz 

is sulfur or phosphorus, and both Gt's and the other G2 are carbon; 

where the bonds shown as —are independently single or double bonds: provided that when the G2 adjacent 
5 D is carbon or phosphorus, one of D —Ga and G2~N is a double bond and the other is a single bond: 

provided that when the G2 adjacent D is sulfur, D "Gz is a double bond and Ga^N is a single bond: where 

the A - ? -G and G- ? -b' bonds are independently single bonds, double bonds or aromatic bonds; 

where the N— E bond is nitrogen-to-carbon single bond; and provided that when b' is =CHC6H5, E is not 

-C(0)CH = CHC6H5: 
10 or a salt thereof, for pharmaceutical use, including veterinary use. 
Preferably, A and b' are other than 



IS 




where X is oxygen or sulphur and R is alkyi, alkoxy, alkytmercapto, alkylamino or diaikylamino. Preferably, 
2Q E is other than a sulphur or oxygen containing organic radical and preferably is a t-butyl radical. A prefered 
compound has the formula 



25 



30 



35 



40 



where one of the bonds shown as —is a double bond and the other is a single bond; 

where the A - ? -C and C- ' -b' bonds are independently single bonds, double bonds or aromatic bonds; 

provided that the D ™C bond is other than a carbon-to-carbon single bond: and 

provided that at least one of a' and b' is other than hydrogen when the D ~C bond is a double bond; or 

a salt thereof. Preferably, the D — C bond is other than a hydrogen-to-carbon single bond and preferably is 

0 = C, When D — C bond is 0 = C, A - ? -C and C- ? -b' preferably are unsubstitued or substituted phenyl 

rings. In another embodiement. a preferred compound has the formula 

O E O 

II I II 
A' -?-C-C-N-N-C-C-?-B' 



or a salt thereof an E preferably is t-butyl. 

The term "halo" should be understood as including chloro, fluoro, bromo and iodo. The term "alkyr by 
itself or as a part of another substituent, unless otherwise stated, includes straight or branched chain groups 
such as methyl, ethyl, n-propyl, isopropyi. n-butyl. t-butyl. isobutyl, neopenty! and the like and where 
indicated higher homologues and isomers such as n-octyl, isooctyl and the like. The term "haloalkyi" by 
itself or as part of another substituent is an alkyI group of the stated number of carbon atoms having one or 
more halo atoms bonded thereto such as chloromethyl. 1- or 2-bromoethyI. trifluoromethyl and the like- 
Analogously, "cyanoalkyr by itself or as part of another group is an alkyI group of the stated number of 

50 carbon atoms having one or more cyano groups bonded thereto; "haloalkoxy" by itself or as part of another 
group is an alkoxy group of the stated number of carbon atoms having one or more halo atoms bonded 
thereto such as difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy, 2.2,2-trifluoroethoxy and the like. 
"Alkenyl" and "alkynyl" by themselves or as part of another substituent comprise straight and branched 
chain groups of the stated number of carbon atoms. "Alkadienyl" is a straight or branched chain alkenyl 

55 group comprising two carbon-to-carbon double bonds that can be conjugated such as 1,3-butadienyl. 
cumulated such as 1 .2-propadienyl or isolated such as 1 ,4-pentadienyl. 

The term "organic radical" should be understood to mean a radical comprising at least one carbon 
atom but no metal atoms. Examples of organic radicals include alkyl. alkenyl, alkynyl. cycloalkyt. cycloal- 
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kenyl. cycioalkyny!, aryl, heterocycles. esters, ethers, thio derivatives and amine derivatives. 

The term "organometallic radical" should be understood to include radicals containing a carbon-to- 
metal bond. An example of such radicals include trimethylsiiyl. 

The term "tertiary carbon" is meant to refer to a carbon having at least three carbon-to-carbon'sinale 
bonds. ^ 

The term "aryl" should be understood to include those molecules which have a ring structure 
characteristic of benzene, naphthalene, phenanthrene and anthracene, that is either the six-carbon ring of 
benzene or the condensed six-carbon rings of other aromatic derivatives. Examples of aryl radicals include 
unsubstituted and substituted phenyl, benzyl and naphthalene. 

The term "cyclic aromatic radical" should be understood to mean unsaturated cyclic compounds 
including heterocyclic compounds. Examples of cyclic aromatic radicals include aryl. indolyl. thienyl. furyi 
pyrrolyl. triazolyl and tetrazolyl. 

Representative examples of six-membered heterocycles having one. two. three or four nitrogen atoms 
and two to five nuclear carbon atoms include 2-pyridyl. 3-pyridyl. 4-pyridyl. 3-pyrtdazinyl. 4-pyrida2inyi. 5- 
pyridazinyl. 2-pyrimidinyl, 4-pyrim(dinyl. 5-pyrimidinyl, 2-pyrazinyt. 3-pyrazinyl, 2-{1.3,5-tria2inyi), 3-(1.2,4- 
triazinyl), 5-(1 .2,4-triazinyl), 6-(1 ,2,4-tria2inyl). 4-{1 ,2.3-triazinyl) and 5-(1 .2.3-triazinyl). 

Representative examples of five-membered heterocycles include 2-furyl; 3-furyl; 2-thienyl; 3-thienyl; 4- 
(1 .2.3-trlazolyl): 3-(1 ,2,4-triazolyl); 5-(i .2,4-triazolyl): 2-pyrrolyl; 2-oxa2oIyI and the like. 

Those N -substituted-N.N'-diacylhydrazines of Formula I which possess acidic or basic functional 
groups may be further reacted to form novei salts with appropriate bases or acids. These salts also exhibit 
pesticidal activity. Typical salts are the agronomically acceptable metal salts, ammonium salts and acid 
addition salts. Among the metal salts are those in which the metal cation is an alkali metal cation such as 
sodium, potassium, lithium or the like: alkaline earth metal cation such as calcium, magnesium, barium, 
strontium or the like; or heavy metal cation such as zinc, manganese, cupric, cuprous, ferric, ferrous, 
titanium, aluminum or the like. The ammonium salts include those in which the ammonium cation has the 
formula NR^RSR^rs wherein each of R^. R^ R' and R^ are independently hydrogen.hydroxy. (C.-Ci)- 
alkoxy. (C'-C2o)aIkyl. (C3-C8)alkenyl. (C3-C8)alkynyl. (C2-C8)hydroxyalkyl. (C2-C8)alkoxyaikyl. (Cs-Ce)- 
aminoalkyl. (Cz-C^haloalkyl. amino. (Ct-C*)alkyl or (Ci-Cd)dialkylamino. substituted or unsubstituted phe- 
nyl, substituted or unsubstituted phenylalkyl. having up to four carbon atoms in the alkyi moiety, or any two 
of RS, R6. R7 or R8 can be taken together to form with the nitrogen atom a 5- or 6-membered heterocyclic 
ring, optionally having up to one additional hetero atom (e.g.. oxygen, nitrogen, or sulfur) in the ring, and 
preferably saturated, such as piperldino. morpholino. pyrrolidine, piperazino or the like, or any three of R^ 
R^, R' or R8 can be taken together to form with the nitrogen atom a 5- or 6-membered aromatic 
heterocyclic ring, such as piperazole or pyridine. When the R^ R^ R^ or R^ substituent in the ammonium 
group is a substituted phenyl or substituted phenylalkyl, the substituents on the phenyl and phenalkyi will 
generally be selected from halo, (Ci-Calalkyl. (Ct-C4)alkoxy hydroxy, nitro, trifluoromethyl, cyano. amino. 
(Ci-C4)alkylthlo and the like. Such substituted phenyl groups preferably have up to two such substituents. 
Representative ammonium cations include ammonium, dimethylammonium. 2-ethylhexylammonium. bis{2- 
hydroxyethyOammonium, tris{2-hydroxyethyl)ammonium, dicyctohexylammonium. t-octylammonium. 2- 
hydroxyethylammonium. morpholinium, piperidinium. 2-phenethylammonium. 2-methylbenzylammonium. n- 
hexylammonlum, triethylammonium, trimethylammonium. tri(n-butyl)ammonium. methoxyethylammonium. 
diisopropytammonium, pyridinium, dialkylammonium. pyTazolium, propargylammonium. dimethyl- 
hydrazinium, octadecy I ammonium. 4-dichlorophenylammonium. 4-nTtrobenzylammonium. benzyl- 
trimethylammonium, 2-hydroxy-ethyldimethyloctadecylammonium, 2-hydroxyethyldiethytoctyIammonium. 
decyltrimethylammonium, hexyltriethylammonium, 4-methylbenzyItrimethylammonium and the like. Among 
the acid addition salts are those in which the anion is a biologically acceptable anion such as hydrochloride, 
hydrobromide, sulfate, nitrate, perchlorate, acetate, oxalate and the like. 

Helminths and arthropods (like insects and Crustacea) are members of the Protostomia. However, 
helminths are not phylogenetically dose to insects. There are two different phyla of helminths; the first are 
nematodes in phylum Nemathelminthes (e.g.. intestinal roundworms, hookworms and worms causing 
elephantiasis and river blindness in humans; roundworms, hookworms, pinworms and heartworms in 
animals). The second are trematodes (e.g., schistosomes or blood flukes in humans and liver flukes of 
livestock) and cestodes (e.g.. tapeworms of humans and animals), both of which belong to the phylum 
Plathefminthes. 

For insects to successfully grow, that is progress from one larval stage to the next larger larval stage or 
metamorphose to an adult stage, they must moult or shed the old cuticle. The natural occurring hormones 
ecdysone or 20-hydroxyecdysone induce the molting. Compounds of this invention are insect growth 
regulators in that they interfere with this natural moulting and other growth-regulated processes. 
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Growth regulatory effects are not usually expressed rapidly after treatment. This is contrary to 
conventional insecticides, such as neurotoxins, respiratory poisons and the like, which affect vital processes 
and which are noted for rapidity of effect. 

For example, compounds such as: 
(R')2-P(X)X(CH2)nC(0)NHN(R'')C(0)CsH6. where 

= lower alkyl. alkoxy. thioalkyi and may be identical or differentX = 0 or S, n = 0-5 and r" = t-butyl 
would constitute conventional, fast-acting, cholinesterese-inhibiting neurotoxins with efficacy anticipated 
against a comparatively broad range of insect orders and acarides as well as non-target organisms such as 
mammals, fish and birds. By contrast insect growth regulators, would be somewhat less rapid in effect. 

The following parameters are important to yield compounds having the nucleus of Formula la which are 
insect growth regulators. At least one of the moieties attached to one of the Gi's should have at least some 
bulk, i.e., at least two or three non-hydrogen atoms. However, if the bulk becomes too great, the 
compounds become less effective as insect growth regulators. Therefore, the moieties attached to the G^'s 
should be no greater than about 21 non-hydrogen atoms. 

The size of the moiety E of Formula I is important. E should have at least 4 non-hydrogen atoms. 
Oxygen containing radicals have been found to be generally not preferred. If oxygen is present, generally E 
should be bulkier. Moieties containing two oxygen atoms or one oxygen and one sulfur atom are less 
preferred. It is preferred that E have no greater than 10 non-hydrogen atoms. Preferably. E does not include 
a chain of greater than four or five non hydrogen atoms but is highly branched. 

More particularly, the present invnetion concerns a compound having the formula 



X 

II I 
A -C-N-N-C-B 



wherein 

X and X are the same or different I. S or NR; 

R^ is unsubstituted branched (C3-C10) alky! or (Ci-Cio)-alkyl substituted with one to four of the same or 
different cyclo(C3-C6)alkyl. fluoro. straight chain {Ca-Cijalkenyl, carboxyl, (Ci-C3)alkoxycarbonyl, cyano. 
cyano substituted {Gi-C4)alkyl, tri(Ct- Ct)alkylsilyl having independently the stated number of carbon atoms 
in each alkyi group or lri(Ci-G2)alkylsilylmethyl having independently the stated number of carbon atoms in 
each aikyi group; 

R2 is hydrogen; (Gi-Ccjalkyl; (Ct-Ge)alkoxy(Ci-C6)alkyl having independently the stated number of carbon 
atoms in each alkyI group; (Ct-C6)alkylthio(Ci-C€)alkyl having independently the stated number of carbon 
atoms in each aikyi group; {C2-C€)alkenyl; (Cj-Csjalkynyi or phenyl{Ci -C*)alkyl where the phenyl ring is 
unsubstituted or substituted with one to three of the same or different halo, cyano. nitro. hydroxy. (G1-C4)- 
alkyl. halo(Ci-C4)alkyl. {Ci-C*)alkoxy. halo(Ci-C4)aikoxy. carboxy, (Ci-C*)alkoxycarbonyl, (Ci-C*)- 
alkanoyloxy, amino. (Ci-Ci)aikyl amino or di(Ci-C4)alkylamino having independently the stated number of 
carbon atoms in each alkyI group; and 

A and B are the same or different unsubstituted naphthyl or substituted naphthyl where the substituents 
can be from one to three of the same or different halo; cyano; nitro; hydroxy: (Ci-C*)alkoxy; (Ci -C4.)aikyl; 
carboxy; (Ci-C4)alkoxycarbonyl; (Ct-C4)alkcCnoyloxy; amino; (Ci-C4)alkylamino; or di{Ci-C4)alkylamino hav- 
ing independently the stated number of carbon atoms in each alkyi group; or unsubstituted phenyl or 
substituted phenyl where the substituents can be from one to five of the same or different halo; nitro; cyano; 
hydroxy; (Ci-C4alkyl; halo(Ci-C6)alkyl; cyano(Gi-C6)alkyl: hydroxy(Gi-C€)aikyl: (Gt-C^jaikoxy; halo(Gi-G6)- 
alkoxy; epoxy(Gi-G6)alkyl; (Ci-Gs)alkoxy(Ci-C6)alkyl; (Gi-G€)alkoxy(Gi-G6)alkoxy; carboxyoxy; (Ci-Ge)- 
alkylthio(Gi-G6)alkoxy: (Gi-G€)alkanoyloxy(Ci-CG)alkyl; (Ci-C6)alkoxycarbonyioxy; unsubstituted (G2-G6) al- 
kenyl or (Ga-Gc )alkenyl optionally substituted with ha!o, cyano, (Gi-G4)afkyl, (C:-G4)alkoxy, -halo(G'-G4)- 
alkoxy or {Gt-G4)alkylthio; carboxy: carboxy (Gt-GOalky I; (Gi-C6)alkoxycarbonyl(Gt-G6)alkyi; -COR: -halo{Ct- 
Gslalkylcarbonyl; cyano(Gi-Gfi)alkylcarbonyl; -nitro(Gt-G6)alkylcarbonyl; (Gi-C6)alkoxycarbonyl; halo(Gi-G^)- 
alkoxycarbonyl; alkanoyloxy; amino: (Ci-Csjaikylamino; di(Ci-C6)alkylamino; amino or (Ci-GOalkylamino 
where the N of the amino or (Ci-Gejalkyiamino is substituted with hydroxy .^(G^-G4)alkoxy or (G'-G4)alkylthio 
groups: phenylamino; diphenyiamino; -CONRR'; -OCONRR; -G(NR)NR'r''; -N = NR; -NRGOR'; -NRGO2R'; 
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•N(C0R)C0R'; -OCONRCOR': suifhydryl; phenylazo; halothio; (C-C6)alkyithio; halo(Ci-C6)alky(thio; (Ci- 
C6)alkylsulfinyl; (Ci -COalkylsulfonyl; phenylsulfonyi; (Ci-C6)alkylsuffonate: haio(Ci -Cejalkylsulfonyloxy 
•S02NRR ; -NRSOR'; -NRSOsR': -CSR; -CS2R: -NRCSR'; -SCOR; unsubstituted phenyl; phenyl substituted 
with one to three of the same or different halo, cyano. nitro. hydroxy, (Ci-C4)alkyl, (Ct-C4)alkoxy. carboxy. 
(C'-C4)aIkoxycarbonyl. (Ci-C4)aIkanoyloxy, amino. (Ci -Ctjalkylamino or di(Ct-C4)alkyiamino; phenoxy 
where the phenyl ring is unsubstituted or substituted with one to three of the same or different halo, cyano. 
nitro. hydroxy, (Ci -C*)alkyl, (Ci-C4)alkoxy. carboxy. (Ci-Ct)a!koxycarbonyl. (Ci-COalkanoyloxy. amino. (Ci- 
C4)alkylamino or dl{Ci-C*)alkylamtno; phenylthio where the phenyl ring is unsubstituted or substituted with 
one to three of the same or different halo, cyano, nitro. hydroxy. (Ci-C4)alkyl, (Ct-C4)alkoxy, carboxy. (Ci- 
Cijalkoxycarbonyt, {Ct-C4)alkanoyloxy. amino, (Ci -C4)alkylamino or -di(C--C4)alkytamino: benzoyl where 
the phenyl ring is unsubstituted or substituted with one to three of the same or different halo, cyano, nitro. 
hydroxy. (Ci-C4)alkyl. (Ci-C4)alkoxy. carboxy. (Ci-C4)alkoxycarbonyl, (Ci-C4)alkanoyloxy, amino, {C1-C4)- 
alkyiamino or di(Ci-C4)alkylamino; phenoxycarbonyl where the phenyl ring is unsubstituted or substituted 
with one to three of the same or different halo, cyano, nitro, hydroxy. (Ci-C4)alkyl. (Ci-C4)a!koxy, carboxy. 
(Ci-C4)alkoxycarbonyl. {Ct-C4)aIkanoyloxy. amino. (Ci-C»)alkylamino or di{Ci -C4)alkylamino: -CR = N-R3 
where R^ is hydroxy. (Ci-C4)alkyt. (Ct -C4)alkoxy, amino. (Ci-C4)alkylamino, -di(Ci -C4)alkylamino. 
phenylamino. -COR. carboxy, (Ci-C4)alkoxycarbonyl, (Ct-C4)alkanoyloxy. benzoyl, phenoxycarbonyl or 
-CONRR : or when two adjacent positions on the phenyl ring are substituted with alkoxy groups, these 
groups may be joined to form a 5- or 6-membered dioxolano or dioxano heterocyclic ring: 
unsubstituted six-membered heterocycle or substituted six-mem bered heterocycle having one. two. three or 
four nitrogen atoms and two to five nuclear carbon atoms where the substituents can be from one to three 
of the same or different halo; nitro; hydroxy; (C- •C6)alkyl: (Ci-Ce)alkoxy; thio(C-C6)alkoxy: carboxy; (C-- 
Ceialkoxycarbonyl; (Ci-C6)carboxyalkyl: (C'-C6)alkoxycarbonyl(Ci-Cs)alkyl; -CONRR'; ammo; (C.-Ce)- 
alkylamino: di{Ct-C6)alkylamino; -NRCOR'; (Ci-Cslalkylthio; unsubstituted phenyl; or substituted phenyl 
having one to three of the same or different halo, nitro, {Ci-Cs)alkyl, halo(Ci-C6)alkyl. (Ci-Cslalkoxy, halo- 
(C'-Cs)alkoxy. carboxy. {Ci-C4)alkoxycarbonyl. amino. (Ci-C4)alkylamino or di(Ci-C4}alkylamino; 
unsubstituted or substituted five-membered heterocycle selected from furyl, thienyl, triazolyl. pyrrolyl. 
isopyrrolyl. pyrazolyl. isoimidazolyl, thiazolyl. isothiazolyl. oxazoiyi and isooxazolyl where the substituents 
can be from one to three of the same or different halo: nitro; hydroxy; (Ci-CcjalkyI; (Ci-C€)alkoxy; carboxy; 
(Ci-C6)alkoxycarbonyl; carboxy (Ct-Cejalky I; {Ci-C6)alkoxycarbonyl(Ci -Ce)alkyl ; -CONRR'; amino; (Ci-Ce)- 
alkylamino; di(Ci-C6)alkyiamino; -NRCOR'; (Ci-Csjalkylthio; unsubstituted phenyl; or substituted phenyl 
having one to three of the same or different halo, nitro. (Ci-Cejalkyl, halo(Ct- Cejalkyl. {Ct-C6)alkoxy. halo- 
(Ci-C6)alkoxy. carboxy. (Ci-C4)a!koxycarbonyl; amino: (Ci •C4)aIkylamrno or di(Ci-C4)aikylamino; 
unsubstituted (Ci-ClO)alkyl or substituted (Ci-ClO)alkyl having one to four of the same or different halo, 
cyano. nitro, hydroxy, (Ci-C4)alkoxy. carboxy. (Ci-C4)alkoxycarbonyl, {Ci-C4)aIkanoyloxy, amino. (C1-C4)- 
alkylamino or -di{Ci-C4)aIkylamino; 

unsubstituted cyclo(C3-C8)alkyl or substituted cycto(C3-C8)alkyl having one to four of the same or different 
halo, cyano, nitro. hydroxy, (Ci-C4)alkyl, halo(Ct-C4)alkyl. (Ci-C4)alkoxy. halo(Ci-C4)alkoxy. carboxy, (C*- 
C4)aikoxycarbonyl, (Ci-C4)aIkanoyloxy, amino. (Ci-C4)aikytamino or di(Ci-C4)aIkytamino: 
unsubstituted (C2-C8)alkenyl or substituted (C2-C8)a!kenyl or unsubstituted (C3-C8)alkadieny! or substituted 
(Ca-Cslalkadienyl having one to four of the same or different halo, cyano. nitro, hydroxy, (Ci-C4)alkyl, 
-cyclo(C3-C6)alkyl. ha!o(Ci-C4)alkyl. (Ci-C4)alkoxy. halo(Ci-C4)alkoxy. carboxy. (Ci-C4)alkoxycarbonyi, {Ct- 
C4)alkanoyloxy. amino. (Ct-C4)alkylamino or -di(Ci-C4)alkylamino: 

unsubstituted cyclo(C3-C8)alkenyl or substituted cycio(C3-Ca)alkenyl or unsubstituted cycIo(C3-Ca)- 
aikadienyl or substituted cyclo(C3-C8)alkadienyl having one to four of the same or different halo, cyano. 
nitro, hydroxy. (Ci-C4)alkyl. halo(Ci -C4)alkyl. (Ci-C4)alkoxy, halo(Ci •C4)alkoxy, carboxy. (C1-C4)- 
alkoxycarbonyl. (Ci-C4)alkanoyloxy. amino, (Ci-C4)aIkylamino or di(Ct-C4)alkylamino; or 
unsubstituted (C2-C8)alkynyl or substituted (C2-C8)alkynyl having one to four of the same or different halo, 
cyano. nitro. hydroxy. (Ci-C4)alky(. halo{Ci-C4)alkyl, (Ct-C4)alkoxy, haio(Ct-C4)alkoxy, carboxy, (C^-C4)- 
alkoxycarbonyl, (CYC4)alkanoyloxy, amino. (Ci-C4)a!kylamino or di(Ci-C4)alkylamino; 
where R, R and r" are hydrogen or (Ci-C€)alkyl; and gronomically acceptable salts thereof for pharmaceu- 
tical use, includin veterinary use. Preferably, A and b' are other than 
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where X is oxygen or sulphur and R is alkyi, alkoxy, alkylmercapto, alkylannino or dtalkylamino. Preferably, 
both X and X are oxygen. Preferably, r' is a tertiary carbon containing (C4-Cia)alkyl. and preferably is t- 
butyl. Preferably. A and b' are the same or different unsubstituted naphthyt or substituted naphthyl where 
the substituents can be from one to three of the same or different halo, nitro, (Ct-Cdjalkoxy. (C-Ci)alkyl. 
5 amino. (Ci-Ce)alkylamino or (Ci-C6)dialkylamino having independently the stated number of carbon atoms 
in each alkyi group; or 

unsubstituted phenyl or substituted phenyl where the substituents can be from one to five of the same or 
different halo: nitro; cyano; hydroxy: (Ci-C6)alkyl; (Ct-C^jhaloalkyl; (Ct-Csjcyanoalkyl; (C-Cs) hydroxyalkyl; 
(C:-C6)epoxialkyl; (Ci-C6)alkoxy; (Ci-Csjhaloalkoxy; {Ct-C€)alkoxyalkyl having independently the stated 

10 number of carbon atoms in each alkyI group; (Ci-Celalkoxy alkoxy having independently the stated number 
of carbon atoms in each alkyI group; (Ci -C? )alkylthioalkoxy having independently the stated number of 
carbon atoms in each alkyI group; {Ci-C6)aikoxycarbonyloxy; (Ci-Cejalkanoyloxyalkyl having independently 
the stated number of carbon atoms in each alkyI group; unsubstituted {C2-C6)a(kenyl; (C2-C6)alkenyl 
substituted with halo, cyano. (C*-C4)aikyl or (Ci-C*)alkoxy; (C2-C€)alkenyloxy; (C2-C6)alkenylcarbonyI; (C2- 

15 Cs)alkeny!oxycarbonyloxy; unsubstituted (C2-C6)alkynyl; {C2-C€)alkynyl substituted with halo or (Ci-C*)- 
alkyl; carboxy; {Ci-C€)carboxyalkyl: (Ci-CoalkoxycarbonylalkyI having independently the stated number of 
carbon atoms in each alkyl group; -COR; (C-Ce)haloalkylcarbonyl; (Ct-C6)alkoxycarbonyl: (d-Ce)- 
haloalkoxycarbonyl: (Ci-C6)alkanoyloxy; (Ci-Celalkoxycarbonylalkoxy having independently the stated num- 
ber of carbon atoms in each alkyl group; amino; (CvCslalkylamino; (Ci-Cejdialkylamino having indepen- 

20 dently the stated number of carbon atoms \n each alkyl group; -CONRR'; (Ca-Cclalkenylcarbony (amino: (Ci- 
C6)hydroxyalkylaminocarbonyl; -OCONRR'; -NRCOR'; NRCOzR': -CR = NHNC(0)NH2; thiocyanato: 
isothiocyanato: (Ci -Cs KhiocyanatoalkyI: (C'-COalkylthio; ^ -S(0)R; (Ci-C€)alkylsulfonyi: (C'-Ce)- 
alkylsutfonyloxy; -SO2NRR': (C-Cejalkylthiocarbonyl: -NRCSR'; unsubstituted phenyl: substituted phenyl 
having one to three of the same or different halo, cyano, nitro, (C(-C*)alkyl. (Ci-C4)haloalkyl, (C-.-CA)alkoxy, 

25 carboxy. amino. {Ci-C4)alkylamino or (Ci-C4)dialkylamino having independently the stated number of 
carbon atoms in each alkyl group; phenoxy where the phenyl ring is unsubstituted or substituted with one to 
three of the same or different halo, cyano, nitro, (Ci-Ci)alkyl. (Ct-C*)haloalkyl. (C^-Cijalkoxy, carboxy. 
amino, (Ci -C4)alkylamino or {C'-C4)dia!kylamino having Independently the stated number of carbon atoms 
in each alkyl group; benzoyl where the phenyl ring is unsubstituted or substituted with one to three of the 

30 same or different halo, cyano. nitro, (Ci-C4)alkyl. (Ci-C^jhaloalkyl, (Ci-C4)alkoxy, carboxy. amino, (Ci-C*)- 
alkylamino or (Ci -C*)diaIkylamino having independently the stated number of carbon atoms in each alkyl 
group; ben2oyloxy(Ci-C€)alkyl: phenylthio(Ci-C6)alkyi where the phenyl ring is unsubstituted or substituted 
with one to three of the same or different halo, cyano. nitro. (Ci-C<)alkyl, (Ci-C*)haloalky!. (Ci-COalkoxy, 
carboxy. amino, (Ci-C4)aIkylamino or (Ci-C4)dialkylamino having independently the stated number of 

35 carbon atoms in each alkyl group; -CR = N-R2 where R^ is hydroxy, {Ct-C4)alkyl. (Ci-C4)alkoxy, amino. (Ci- 
C4)alkylamino or (Ci-C4)dialkyiamino having independently the stated number of carbon atoms in each alkyl 
group, phenylamino, -COR or benzoyl; (C2-C6)oxiranyl; acetylthiosemicarbazone; pyrrolyl; oxazolyl. unsub- 
stituted or substituted with one or two methyl groups; or when two adjacent positions on the phenyl ring are 
substituted with alkoxy groups, these groups may be joined to form together with the carbon atoms to which 

40 they are attached a 5* or 6-membered dioxolano or dioxano heterocyclic ring [optionally substituted with 
(Ci-C4)alkyl]; 

where the stated number of carbon atoms in the A and B substituents refers to the number of carbon atoms 
in the alkyl. alkoxy, alkanoyi, alkenyl or alkenyloxy portion of the substituent and where R and r' are 
independently hydrogen or (Ci-C6)alkyi; and salts thereof. 

45 In another embodiement, preferably X and X are 0 or S; R^ is unsubstituted (Cs-Ca) branched alkyl or 
(C1-C4) straight chain alkyl substituted with one or two of the same or different cyclo(C3-C4)alkyl; and A 
and B are the same or different unsubstituted naphthyl; or unsubstituted phenyl- or substituted phenyl 
where the substituents can be from one to three of the same or different halo: nitro; cyano: (C'-C4)a!kyi: 
haIo(Ci-C4)alkyl; cyano(Ci-C4)alkyl; epoxy (C2-C4)alkyl; (Ci-C4)alkoxy; (Ci-C4)aIkoxy(C--C4)alkyl; -C02; 

50 carboxy; {Ci-C4)alkoxycarbonyl; (Ci-C4)alkanoyloxy: (Ca-Cejalkenyf; (Ca-Csjalkynyl; amino; (C1-C4)- 
alkylamino; -di{Ci-C4)alky!amino; -CH = NNHC(0)NH2; -C(CH3) = NNHC(0)NH2; - -C(C2Hs) = NNHC(0)NH2; 
thiocyanato; (Ci-C4)aIkylthio; alkylthiocarbonyl; unsubstituted phenyl; substituted phenyl having one to two 
of the same or different halo, nitro, {Ci-C4)alkyl, (Ci-C4)alkoxy, carboxy, amino, (Ci-C4)alkylamino or di(C'- 
C4)alkylamino; phenoxy where the phenyl ring is unsubstituted or substituted with one or two of the same or 

55 different halo, nitro, (Ci-C4)alkyl. (Ct- C4)alkoxy. carboxy, amino. (Ci-C4)alkylamino or di(C.-C4)alkylamino; 
or when two adjacent positions on the phenyl ring are substituted with alkoxy groups, these groups may be 
joined to form a 5- or 6-membered dioxolano or dioxano heterocyclic ring; where Z is hydrogen or (C1-C4)- 
alkyl. More preferably X and X are 0 or S; R' is branched (Cs-CajalkyI; and A and b' are the same or 
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different unsubstituted naphthyl: or unsubstituted phenyl or . substituted phenyl having one to. three of the 
same or different halo; nitro; cyano; (C'-C4)alkyl: (C«-Ct)haloalkyl; (Ci-COcyanoalkyI: (C-COaikoxy; (C- 
CilalkoxyalkyI having independently the stated number of carbon atoms in each alky! group; -COZ; (C' -c/)- 
aikoxycarbonyl; {Ci-COa!kanoyloxy; thiocyanato; unsubstituted phenyl; substituted phenyl having one or two 
of the same or different halo, nitro. (Ci-COalkyl. (Ci -COalkoxy. carboxy, amino. (Ci-CA)alkylamino or di(C.- 
C4)aiky famine; and salts thereof. 

preferably X and X are oxygen and preferably r' is t-butyl. R2 is hydrogen and A and b' are unsubtituted 
phenyl. 

The compounds of this invention or their precursors can be prepared according to the following 
processes. Process A can be used when preparing compounds according to Formula II below where X and 
X are both oxygen and A and B are the same (i.e.. both A and B are phenyl or 4-chlorophenyl) or different 
(i.e.. A is 4-methylphenyl and 8 is 4-chlorophenyl), 




A— C— N— N— C— B II 



wherein 

A and B are organic radicals attached to the carbon shown in Formula II by a carbon-to-carbon single bond 
and R' is other than hydrogen. 



Process. A: 



Step 1 



A-C-Cl + NH^NHR^ Base ^ A-C-NH-raR^ 

Solvent 

III IV V 



Step 2 



r1 o 



A-C-NH-NHR^ + B-C-Cl Base a-C-NH-N— C-B 

Solvent 

V VI II 



where R', A and 8 are as defined above for Formula II and X and x' are oxygen. 
When R' is cyano substituted alkyl. the intermediate Va may be made as follows: 



EP 0 361 645 A2 



Step la . 



0 



O 




3 



+ 



M-CN 



+ 




HCl 



Solvent 



Villa 



VII 



O 



A-C-NHNHC— R 



CN 



Va 



where M is K or Na. X and x' are oxygen. A and B are as defined above for Formula II. and R3 and Ri are 
the same or different hydrogen or (C2-C9) straight or branched chain unsubstituted or substituted alkyi 
having one or two of the same or different (Ca-Cejcycloalkyl. 

Process B can be used when preparing compounds according to Formula II where X and x' are 
oxygen, and R\ A and 8 are as defined above for Formula II. 



Process B: 



Method 1 
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Step 1 



0 O 0 

II 11 Catalyst || | 

A-C-NHNH^ + R-^-C-r'* (optional^ A-C-NHN=C 

Solvent I 



VII VIII IX 



step 2 

O 0 
II ^ Reducing Agent ^ |j j 

A-C-NHN==C Solvent A-C-NHNHCH 

\ Catalyst (optional) \ . 

R^ ^ 



IX 



Step 3 



OR O O C O 

H / II II I II 

A-C-NHNHCH + B-C-Cl Base ^ A-C-NHN-C-B 



\ 



Solvent 

R^ 



X VI XI 

where X and x' are oxygen, A and B are as defined above for Formula II, and and R* are the same or 
different hydrogen or (C2-Cg) straight or branched chain unsubstituted or substituted alky! having one or two 
of the same or different (Cs-Cejcycloalkyl. As can be seen above, the intermediate product of Step 2, the 
compounds of Formula X, corresponds to the compounds of Formula V. In addition, the compound of 
Formula XI corresponds to the compounds of Formula il where X and X are oxygen. 
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Method 2 



^ II II Base V 

A-C-W + HjN-N-C-B Solvent 

I 

w r1 



XII XIII 

15 0 0 

II II 

A-C-N-N-C-B 

H I 

20 1 



II 

25 or 



30 



35 



40 



45 



O 0 0 0 

II II -Ease y I 

A-C-N-NHR^ + W-C-B Solvent A-C-N-N— C-B 

I Hi 

H pi 



Xllla XII II 

where R\ A and 8 are as defined above for Formula li and W is a good leaving group such as halo, for 
example, chloro; an alkoxy, for example, ethoxy; methyl sulfonate (-OSO2CH3); or an ester, for example, 
acetate (-0C(0)CH3), 

Process C Q&n be used when preparing compounds according to Formula II where A, B and are as 
defined for Formula II and one or both X and X are sulfur. 



Process C: 



50 



55 
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Step l! 

X X 

II ^ i 

A-C-Y + NH2NHR-^ Base A-C-N-NH 

Solvent H \ 

XIV IV XV 



step 2: 



A-C-N-NH + B-C-Y Base A-C-N-N-C-B 

/ Solvent H I 

pi :i 



XV XVI II 

where A. 8 and R' are as defined above for Formula If and one or both X and X are sulfur, and Y is a good 
leaving group such as carboxyalkylthio. for example, carboxymethylthio and -SCH2CO2H: aikylthio. for 
example, methylthio; or halo, for example, chloro. 

Process D can be used when preparing compounds according to Formula II where X and X are oxygen 
and R\ A and 8 are as defined above for Formula 11. 



Process D 
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Step 1 



NH2NHR 



(Z-0)2— C=0 



O 

Base Z-O-C-NHNHR^ 



Solvent 



IV 



XVII 



XVIII 



Step 2 



II 8 

Z-O-C-NHNHR^ + B-C-Cl Base 



Solvent 



Z-O-C-NHN-C- 

I , 
„1 



XVIII 
step 3 



VI 



XIX 



0 O 

II II 
Z-O-C-NH-N-C-B 

I 

„1 



Acid 



Solvent 



O 
II 

NH2N-C-B 



XIX 



XX 



19 



EP 0 361 645 A2 



Step 4 



A-C-Cl + NH^N-C-B Base A-C-N-N-C-B 

I Solvent k I 

10 1 T 



75 



20 



25 



III XX II 

wherein A, B and are as defined above for Formula I! and Z is t-butyl; ethyl; phenyl or benzyl. 

The starting materials for each process are generally commercially available, or can be prepared 
generally by customary and known methods. 

Other compounds of this invention, or their precursors, can be prepared by reacting a suitably 
substituted hydrazine (Formula II) with an alkyi halide. ally! halide or phenylmethylhalide in the presence of 
a base in an inert or substantially inert solvent or mixture of solvents according to the following process: 

XX' XX' 

li II ^ II II 

A-C-N-N-C-B + R -Hal Base ^ A-C-N — N-C-B 

H I Solvent | | 

30 r2 r1 

II XXI I 

where X. X . R\ R^, A and B are as defined above for Formula II and Hal is halogen (chloro. fluoro or 
35 bromo). 

Suitable bases for use in the above process include metal hydrides such as sodium hydride or 
potassium hydride; metal alkoxides such as sodium alkoxides or potassium alkoxides: sodium hydroxide: 
potassium hydroxide or lithium diisopropyl amide. If desired, mixtures of these bases may be used. The 
preferred base is potassium t-butoxide. 
4Q Suitable solvents for use'in the above process include ethers such as tetrahydrofuran (THF), glyme and 
the like; d i methy If orm amide (DMF); dimethylsulfoxide (DMSO); acetonitriie or a mixture of water and 
benzene or toluene. If desired, mixtures of these solvents may be used. The preferred solvent is 
dimethylformamide. 

The above process can be carried out at temperatures between about -20 'C and about lOO'C. 
Preferably, this reaction is carried out between about -5* C and about 50* C. 

Preparation of the compounds of the present invention by the above process is preferably carried out at 
about atmospheric pressure although higher or lower pressures can be used if desired. 
Substantially equimolar amounts of reactants are preferably used although higher or lower amounts can be 
used if desired. 

5Q Generally, one equivalent of base is used per equivalent of starting material of Formula XXI. 

The compounds of Formula XXI are generally commercially available or can be prepared by known 
procedures. 

Modifications to the above process may be necessary to accommodate reactive functionalities of 
particular substituents. Such modifications would be apparent and known to those skilled in the art. 
55 In process A. a compound of Formula 111 is reacted with a monosubstituted hydrazine of Formula IV or a 
corresponding acid addition salt such as the hydrochloride salt or the like in the presence of a base in an 
inert or substantially inert solvent or mixture of solvents to afford an intermediate product of Formula V 
which can be isolated or further reacted with a compound of Formula VI in the presence of a base in an 



45 



EP 0 361 645 A2 



inert or substantially inert solvent or .mixture of solvents to afford the desired product of Formula II. 

When A and B are the same, for example, both A and B are 4-chlorophenyf, twt) equivalents of a 
compound of Formula III or VI are reacted with a monosubstituted hydrazine of Formula IV in the presence 
of a base in an inert or substantially inert solvent or mixture of solvents to afford the desired product of 
Formula II. 

Examples of the compounds of Formula III and'or Formula VI which can be used in the above 
processes include benzoyl chloride, 4-chlorobenzoyl chloride, 4-methy!ben2oyl chloride, 3.5-dichlorobenzoyl 
chloride, 2-bromobenzoyl chloride, S-cyanobenzoyI chloride, 3-toluoyl chloride. 4-toiuoyl chloride. 4-ethyl- 
benzoyl chloride. 2-nitrobenzoyl chloride, 2.3-dimethylben2oyl chloride, 2-nitro-5-toluoyl chloride, cyclohex- 
ylcarbonyl chloride, n-butanoyi chloride, n-pentanoyi chloride, phenylacetyl chloride. 1 -cyclohexenecarbonyl 
chloride, pivaloyi chloride. trichloroacetyT chloride, methacryloyi chloride and the like. The compounds of 
Formula III andor Formula VI are generally commercially available or can be prepared by known 
procedures. 

Examples of the compounds of Formula IV which can be used in the above processes include 
isopropylhydrazine. t-butylhydrazine. neopentylhydrazine. alpha-methylneopentyihydrazine. isobutyl- 
hydrazine, isopentylhydrazine. isooctylhydrazine. 1.1-dimethyl-3-butenylhydrazine. (trimethylsilylmethyl)- 
hydrazine. (1 ,1 ,1-trifluoro-2-propyl)hydrazine, (2.2.2-trifluoroethyl)hydrazine. (1 -cyano-1 -methyl)- 
ethylhydrazine and the like. The compounds of Formula IV are generally commercially available or can be 
prepared by known procedures. For example, the Grignard reagent addition product of acetone azine in 
diethyl ether is hydrolyzed by the addition of an acid (such as oxalic acid), in a suitable solvent or mixture 
of solvents (such as ethanot and diethyl ether, 1:1) to afford the monosubstituted hydrazine of Formula IV. 

Suitable solvents for use in the above processes Include water; alcohols such as methanol, ethanol. 
isopropanol and the like; hydrocarbons such as toluene, xylene, hexane, heptane and the like; glyme: 
tetrahydrofuran; acetonitrile; pyridine or haloalkanes such as methylene chloride or mixtures of these 
solvents. 

Preferred solvents are water, toluene, methylene chloride or a mixture of these solvents. 

Examples of bases for use in the above processes include tertiary amines such as triethylamine; 
pyridine; potassium carbonate; sodium carbonate: sodium bicarbonate; sodium hydroxide or potassium 
hydroxide. Preferred bases are sodium hydroxide, potassium hydroxide or triethylamine. 

In Process B, Method 1, a compound of Formula VII is reacted with a ketone or aldehyde of Formula 
VIII in an inert or substantially inert solvent or mixture of solvents and optionally in the presence of a 
catalyst to afford an intermediate product of Formula IX. The intermediate product of Formula IX is then 
further reacted with a reducing agent In an inert or substantially inert solvent or mixture of solvents to afford 
a second intermediate product of Formula X which can be isolated or further reacted with a compound of 
Formula VI in the presence of a base in an inert or substantially inert solvent or mixture of solvents to afford 
the desired product of Formula XI. 

Examples of the compounds of Formula VII which can be used in the above Process B, Method 1 . 
Include benzoylhydrazine, 4-chlorobenzoylhydrazine. 2-methylbenzoylhydra2ine, 4-methylbenzoylhydrazine 
3.5-dichlorobenzoylhydrazine and the like. The compounds of Formula VII are generally commercially 
available or can be prepared by known procedures. 

Examples of the compounds of Formula VIII which can be used in the above Process B, Method 1 , 
include 1.1,1-trimethyiacetaldehyde, methylethylketone, diethylketone, trifluoroacetone, methacrolein, ethyl 
pyruvate and the like. The compounds of Formula VIII are generally commercially available or can be 
prepared by known procedures. 

Optionally, a catalyst may be used in Step 1. Method 1, of Process B. Suitable catalysts generally 
include organic acids such as acetic acid, trifluoroacetic acid, oxalic acid and the like; mineral acids such as 
hydrochloric acid, sulfuric acid, nitric acid and the like; arylsulfonic acids such as toluenesulfonic acid or 
pyridinium toluenesulfonate. Preferred catalysts are organic acids or arylsulfonic acids. Most preferred 
catalysts are acetic acid or trifluoroacetic acid. 

Suitable solvents for use in the above Process B, Method 1, Step 1, include alcohols such as methanol, 
ethanol, isopropanol and the like: hydrocarbons such as toluene and benzene; ethers such as 
tetrahydrofuran (THF). glyme and the like or dimethyiformamide. Preferred solvents are alcohols and 
hydrocarbons. Most prefen-ed solvents are alcohols such as methanol or ethanol. 

■ Examples of suitable reducing agents for use in the above Process B. Method 1, Step 2. include 
hydrides such as sodium borohydride and derivatives thereof such as sodium cyanoborohydride. lithium 
aluminum hydride and derivatives thereof and the like or diborane. Preferred reducing agents are sodium 
borohydride and derivatives thereof or lithium aluminum hydride and derivatives thereof. Most prefen-ed as 
reducing agents are borane and diborane. 
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Optionally, in Process B. Method 1. Step 2. a catalyst may be included. Exanr^plas of suitable catalysts 
include organic acids such as acetic acid, trifluoroacetic acid: or nr^ineral acids such as hydrochloric acid, 
sulfuric acid and the like. Preferred catalysts are organic acids or hydrochloric acid. Most preferred 
catalysts are acetic acid, trifluoroacetic acid or hydrochloric acid. 
5 Suitable solvents for use in the above Process B. Method 1 . Step 2. include alcohols such as methanol, 
ethanol. tsopropanol and the like; ethers such as tetrahydrofuran (THF). diethylether. glyme and the like: or 
halohydrocarbons such as methylene chloride, chloroform and the like. Preferred solvents are alcohols and 
most preferred are methanol or ethanol. 

Step 3 of Process 8, Method 1. corresponds to Step 2 of Process A, Consequently, those bases and 
to solvents suitable for use in Step 2 of Process A are suitable for use in Step 3, Method 1. of Process 8 
including the preferred bases and solvents described above. 

In Process 8, Method 2, N'-substituted-N'-benzoylhydrazine of Formula XIII or N'-substituted-N- 
benzoylhydrazine of Formula Xllla is reacted with a compound of Formula XII in the presence of a base in 
an tnert or substantially inert solvent or mixture of solvents to afford the desired product of Formula II. 
15 The compounds of Formula XII are generally commercially available or can be prepared from 
commercially available compounds by procedures well known to those skilled in the art as described below. 

Examples of the compounds of Formula XIII which can be used in the above Process B. Method 2. 
include 

N -t-butyl-N -benzoylhydrazine; N'-t-butyl-N'-(3-methylben2oyl)hydra2ine: N'-t-butyl-N'-{4-chloroben2oyl)- 

20 hydrazine; N'-t-.butyl-N'-(2-fluoroben2oyl)hydra2ine; N -isopropyi-N'-benzoylhydrazine: N'-neopentyl-N'-(4- 
chlorobenzoyOhydrazine. N'-isopropyl-N-benzoylhydrazine: N -sec-butyl-N-benzoyihydrazine: n'-(1 -methyl)- 
neopentyl-N-benzoylhydrazine; N -neopenty I- N-benzoyl hydrazine: N -ispbutyl-N-benzoylhydrazine: N - 
(l,2,2-trimethylpropyI)-N-benzoylhydrazine: N -diisopropylmethyl-N-benzoylhydrazine: N -t-butyl-N-benzoyl- 
hydrazine: N'-t-butyI-N-(4-methylbenzoyl)hydra2ine: N'-t-butyl-N-{4-chlorobenzoyl)hyd'razine; n'-{1,1- 

25 dimethyl-3-butenyl)-N -benzoylhydrazine. N'-{trimethylsilylmethyl)-N'-(4-methylbenzoyl)hydrazine. n'-(1.1.1- 
trifluoro-2-propyl)-N'-(2.4-dichlorobenzoy!)hydrazine, N'-(l-cyano-l-methyI)ethyl-N'-(2-methylbenzoyl) 
hydrazine and the like- 
Suitable solvents for use in the above Process B. Method 2. include water; hydrocarbons such as 
toluene, xylene, hexane. heptane and the like; alcohols such as methanol, ethanol. isopropanol and the like; 

30 glyme; tetrahydrofuran: acetonitrile: pyridine; haloalkanes such as methylene chloride or mixtures of these 
solvents. Preferred solvents are water, toluene, methylene chloride or a mixture of these solvents. 

Examples of bases suitable for use in the above Process C include tertiary amines such as 
triethylamine; pyridine; potassium cartx)nate; sodium carbonate: sodium bicarbonate: sodium hydroxide or 
potassium hydroxide. Preferred bases are sodium hydroxide or triethylamine. 

35 The compounds of Formula XII are commercially available, such as nicotinoyi chloride hydrochloride, 
isonicotinoyi chloride hydrochloride and ethyl picolinate or can be prepared from commercially available 
materials by procedures known to those skilled in the art. 

The compounds of Formula XIII can be prepared by procedures known to those skilled in the art from 
commercially available reactants. By way of example, a suitably substituted hydrazine (such as t-butyl- 

40 hydrazine or (1 .1 ,1-trifIuoro-2-propyl)hydrazine) is reacted with an aldehyde or ketone {such as acetone) in 
the presence of a base (such as triethylamine) to afford a hydrazone which is then reacted with a benzoyl 
chloride in an inert or substantially inert solvent or mixture of solvents in the presence of a base (such as 
sodium hydroxide) to afford an N'-substituted-N'-benzoylhydrazone which is then reacted with an acid (such 
as hydrochloric acid) to afford the compound of Formula XIII. Altematively. a suitable substituted hydrazine 

45 (such as t-butylhydrazine or trimethylsilylmethyl)hydrazine) is reacted with di-tert-butyldicarbonate in an 
inert or substantially inert solvent or mixture of solvents (such as toluene/water) *to"afford an N'-t-butyl-N-t- 
butoxycarbonylhydrazine or an N'-<trimethylstlylmethyl)-N-t-butoxycarbonylhydrazine which is then reacted 
with a benzoylchloride in an inert or substantially inert solvent or mixture of solvents to afford N'-t-butyl-N'- 
benzoyl-N-t-butoxy-carbonylhydrazine or an N'-(trimethylsilylmethyl)-N'-benzoyl-N-t-butoxycarbony!- 

50 hydrazine which is then reacted with an acid to afford the desired compound of Formula Xlll. 

In Process C,-a compound of Formula XIV is reacted with a monosubstituted hydrazine of Formula IV or 
a corresponding acid addition salt such as the hydrochloride salt or the like in the presence of a base in an 
inert or substantially inert solvent or mixture of solvents to afford an intermediate compound of Formula XV 
which can be isolated or further reacted with a compound of Formula XV! in the presence of a base in an 

55 inert or substantially inert solvent or mixture of solvents to afford the desired product of Formula 1. 

In Process D. a monosubstituted hydrazine of Formula IV or a corresponding acid addition salt, such as 
the hydrochloride salt or the like, is reacted with a compound of Formula XVII in the presence of a base in 
an inert or substantially inert solvent or mixture of solvents to afford an intermediate product of Formula 
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XVHL The intermediate product of Formula XVlll is then further reacted with a compound of Formula VI in 
the presence of a base in an inert or substantially inert solvent or mixture of solvents 'to afford a second 
intermediate product of Formula XIX. The second intermediate product of Formula XIX is then further 
reacted with an acid in an inert or substantially inert solvent or mixture of solvents to afford a third 
5 intermediate product of Formula XX. The third intermediate product of Formula XX is then further reacted 
with a compound of Formula III in the presence of a base in an inert or substantially inert solvent or mixture 
of solvents to afford the desired product of Formula II. 

Examples of the compounds of Formula XVII which can be used in the above Process D include di-t- 
butyldicarbonate, diethyldicarbonate, dtphenyldicarbonate, dibenzyldicarbonate and the like. The com"- 
10 pounds of Formula XVII are generally commercially available or can be prepared by known procedures. 

Suitable solvents for use in the above Process D, Steps 1. 2 and 4. include water; tetrahydrofuran: 
dioxane; toluene: alcohols such as methanol, ethanol and isopropanol; hexane: acetonitrile; pyridine and 
haloalkanes such as methylene chloride or mixtures of these solvents. 

Preferred solvents are dioxane; toluene; tetrahydrofuran; pyridine; methylene chloride or water. 
75 Most preferred solvents are dioxane; water or toluene. 

Examples of the bases for use in the above Process Steps 1 , 2 and 4. include tertiary amines such 
as triethylamine; pyridine; potassium carbonate, sodium carbonate; sodium bicarbonate: sodium hydroxide 
and potassium hydroxide. 

Preferred bases are sodium hydroxide; potassium hydroxide: pyridine or triethylamine. 
20 Suitable solvents for use in the above Process D. Step 3, include alcohols such as methanol, ethanol 
and isopropanol; water; tetrahydrofuran; dioxane and acetonitriie. 

Preferred solvents are methanol or ethanol. 

Examples of acids for use in the above Process D, Step 3, include concentrated hydrochloric acid or 
concentrated sulfuric acid. 

25 When A and B are the same, for example, both A and B are unsubstituted phenyl, two equivalents of a 
compound Formula XIV or XVI are reacted with a monosubstituted hydrazine of Formula IV in the presence 
of a base in an inert or substantially inert solvent or mixture of solvents to afford the desired product of 
Formula II. 

Examples of the compounds of Formula XIV and/or Formula XVI which can be used in the above 
30 Process C include 3-methyI-methylthio-thiobenzoate, 4-chloromethylthio-thiobenzoate, 4-methyl-methyithio- 
thiobenzoate. carboxymethylthio-thiobenzoate and the like. The compounds of Formula XIV and/or Formula 
XVI are generally commercially available or can be prepared by known procedures. 

Suitable solvents for use in the above Process C are generally polar high-boiling solvents such as 
dimethylfomnamide (DMF); glyme; tetrahydrofuran (THF) and pyridine. The prefen-ed solvent is pyridine. 
35 Suitable bases for use in the above Process C include tertiary amines such as triethylamine and 
pyridine. The preferred base is pyridine. 

The above Processes A and 8, Method 1 . can be carried out at temperatures between about -20 ' C and 
about 100* C, Preferably, these reactions are carried out between about -5* C and about 50* C. 

The above Process 8, Method 2. can be carried out at temperatures between about -50 'C and about 
40 150'C. Preferably when W is a halo radical, the reaction is carried out between about 0*C and about 
30* C. When W is aikoxy, the reaction is preferably carried out between about 100*C and about 150* C. 
When W is methyl sulfonate, the reaction is preferably earned out between about -20 'C to about 20* C. 
When W is an ester, the reaction is preferably carried out between about 0* C and about 50* C. 

Process C can be carried out at temperatures between about 10* C and 200* C. Preferably, this 
45 reaction is carried out between about 70* C and about 100* C. 

Process 0 can be carried out at temperatures between about O'C and lOO'C. Preferably, these 
reactions are carried out between about 0* C and about 50* C. 

Preparation of the compounds of the present invention by processes A, 8. C and D are preferably 
carried out at about atmospheric pressure, although higher or lower pressures can be used if desired. 
50 Substantially equimolar amounts of reactants are preferably used in processes A, B and C, although 
higher or lower amounts can be used if desired. 

Generally, about one equivalent of base is used per equivalent of starting material of Formula 111. VI, XII 
and/or XIV. Where the acid addition salt of the monosubstituted hydrazine of Formula IV is used, one 
additional equivalent of base is used. For example, in Process A, when substituents A and B are the same 
55 and a monosubstituted hydrazine is used, about two equivalents of base are used since about two 
equivalents of a suitably substituted benzoyl chloride of Formula III or VI are employed. In Process A, when 
substituents A and B are different and an acid addition salt of the monosubstituted hydrazines of Formula IV 
is used, about two equivalents of base are used in Step 1 and about one equivalent of base is used in Step 
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2. 

Modifications to the above processes may be necessary to accommodate reactive functionalities of 
particular A and/or B substituents. Such modifications would be apparent and known to those skilled in the 
art. 

5 It will be appreciated by those skilled in the art that electronic forces may give rise to more than one 
isomer of the compounds of Formula II such as enanttomers. conformers and the like. There may be a 
difference m properties such as physical characteristics and degree of biological activity between such 
isomers. Separation of a specific isomer can be accomplished by standard techniques well known to those 
skilled in the art such as silica gel chromatography. 

10 The agronomicaily acceptable salts embraced by Formula I of the invention can be prepared by 
reacting a metal hydroxide, a metal hydride or an amine or ammonium salt, such as a halide. hydroxide or 
alkoxide with a compound of Formula I having one or more hydroxy or carboxy groups or reacting a 
quaternary ammonium salt such as chloride, bromide, nitrate or the like with a metal salt of a compound of 
Formula 1 in a suitable solvent. When metal hydroxides are used as reagents, useful solvents include water; 

/5 ethers such as glyme and the like: dioxane: tetrahydrofuran; alcohols such as methanol, ethanol, 
isopropanol and the like. When metal hydrides are used as reagents, useful solvents include nonhydroxylic 
solvents, for example, ethers such as dioxane, glyme, diethylether and the like: tetrahydrofuran: hydrocar- 
bons such as toluene, xylene, hexane. pentane. heptane, octane and the like; dimethylformamide and the 
like. When amines are used as reagents, useful solvents include alcohols, such as methanol or ethanol; 

20 hydrocarbons, such as toluene, xylene, hexane and the like; tetrahydrofuran; glyme: dioxane or water. When 
ammonium salts are used as reagents, useful solvents include water; alcohols, such as methanol or ethanol; 
glyme; tetrahydrofuran or the like. When the ammonium salt is other than a hydroxide or alkoxide. an 
additional base, such as potassium or sodium hydroxide, hydride or alkoxide is generally used. The 
particular choice of solvent will depend on the relative solubilities of the starting materials and the resultant 

25 salts and slurries rather than solutions of certain reagents which may be used to obtain the salts. Generally, 
equivalent amounts of the starting reagents are used and the salt-forming reaction is carried out at about 
0* C to about 100* C, preferably at about room temperature. 

The acid addition salts of the present invention can be prepared by reacting hydrochloric, hydrobromic, 
sulfuric, nitric, phosphoric, acetic, propionic, benzoic or other suitable acids with a compound of Formula I 

30 having a basic functional group in a suitable solvent. Useful solvents include water, alcohols, ethers, esters, 
ketones, haloalkanes and the like. The particular choice of solvent will depend on the relative solubilities of 
the starting materials and the resulting salts and slurries rather than solutions of certain reagents which may 
be used to obtain the salts. Generally, equivalent molar amounts of starting materials are used and the salt- 
forming reaction is canried out at from about -10* C to about 100* C, preferably at about room temperature. 

35 N-t-alkyl-1.2-diacylhydrazines may be prepared by reacting a 1 .3.4-oxadia2o!e with a tertiary alkyi 
cation precursor in the presence of a strong acid catalyst. The tertiary alkyI cation precursor may be an 
alcohol, ester, ether, halogen or olefin. The preferred tertiary alkyI cation precursor is an alcohol, acetate, 
benzoate, methyl ether, ethyl ether, chloride, bromide or olefin. The most preferred precursors are t-butanol, 
t-butylacetate, t-butyibenzoate. t-butylmethyl ether, t-butyiethyl ether and isobutylene. 

40 The strong acid catalyst m'ust be strong enough to open the oxadiazole ring but not so strong as to 
dehydrate the hydrazine. Acids which include the acid anhydride in excess cause the product hydrazine to 
revert to the oxadiazole. 

The prefenred acid catalysts are sulfur containing acids and, more preferably, sulfuric acid. Although 
hydrogen chloride is a stronger acid than p-toluenesulfonic acid, hydrochloric acid was found not to 
45 catalyze the reaction under the conditions tested whereas the p-toluenesulfonic acid was an effective 
catalyst. " 

The reaction process is preferably carried out in the presence of a solvent such as a low molecular 
weight acid, ester, alcohol or ether. "Low molecular weight" is intended to include acids, esters, alcohols 
and ethers which are liquids at the reaction temperature. The preferred solvents are acetic acid, ethyl 
50 acetate, methylbenzoate and diethyl ether. The most preferred solvent is acetic acid. 

Depending upon reactants, catalyst and solvent, the process may be carried out between -20* C and 
150* C. The process has been carried out between 0*C and 118* C. The preferred temperature range is 
15* C-60' C and the most preferred temperature range is 20* C-30* C. 

The invention will now be further described by way of exemplification and by reference to the drawings 
55 in which; 

Rgure 1. Both 20-hydroxyecdysone and Example No. 3 induce process elaboration (A) and inhibition 
of cell proliferation (B) in Kc cells in a dose-dependent manner. Initial cell density was 2 X 10^ cells/ml; 
after incubation of 1 ml aliquots of the cells with the compound for 48 hours the cells were triturated gently 



EP 0 361 645 A2 



and thie percentage of cells responding (with processes longer than approximately 17 urn. see Cherbas et 
al. 189 Wilhelm Roux's. Arch. 1 (1980)) and total cell density was determined by hemocytometer counting, 
relative to ethanol (1 ul)-treated controls. Determinations were in triplicate for each dose. Data are means 
+ /- S.D. For 20-hydroxyecdysone EC50 = 0.035 uM. while for Example No. 3 EC50 = 4.8 uM. 

5 Figure 2. Induction of acetylcholinesterase by varying concentrations of 20-hydroxyecdysone and 

Example No. 3. Kc cells at an initial density of 3 X 10^ cells/ml (10 ml per sample) were incubated with the 
agonist for three days. After harvesting, by centrifugation at 3000 X g, the ceil pellets were washed with 
Robb's DrosQphila saline (18. 2 X 5 ml) at 4*C, then lysed by sonication in 1 ml of phosphate buffer (pH 
7.4. I = 0.1 M) containing 0.5 M NaCI. 0.25 M EDTA and 0.5% TRITON? X-100. See Cherbas. 197 Science 

10 275 (1977). Triton is a registered trademark of Rohm and Haas Company for a alkylaryl polyoxyethylene 
glycol surfactant. After centrifugation at 16,000 X g, the supernatants were assayed for acetylcholinesterase 
activity by an adaptation of the method of Ellman et al., 7 Biochem. Pharmacol. 88 (1961). by subtracting 
out any 412 nm absorbance observed in incubations in the presence of 2 X 10-5 eserine sulfate. Thus 
reaction mixtures contained 50 ul of enzyme extract. 20 ul eserine (blank tubes only) and 1.0 ml of 0.5 mM 

15 acetylthiocholine, 0.3 mM dithiobisnitrobenzoic acid in phosphate buffer (pH 7,4. I = 0.1 M). Incubations 
were at 25 * C for two hours; reactions in active tubes were terminated by addition of eserine. Absorbance at 
412 nm was then measured. Protein concentration in extracts was measured by the Biorad method. Data 
are means of triplicate cell incubations + S.D. After subtraction for eserine-sensitive acetylcholinesterase 
activity in non-treated cells (30 nmol/hr-mg protein) the EC50 for 20-hydroxyecdysone and Example No. 3 

20 were determined to be 0.007 and 1 .05 uM. respectively. 

Rgure 3A. Scatchard plot of ^H-ponasterone A binding to cell cytosolic receptor extracts in the 
presence of differing concentrations of Example No. 3. Cytosolic extract preparation and ecdysteroid 
receptor assays were essentially as described in Sage, 111 Meth, in Enzymol. 458 (1985). Example No. 3 
was added in 1 ul DMSO to 50 u! of radioligand in 10 mf^ Tris buffer {pH 7.2) and 50 ul of undiluted cytosol 

25 extract. After incubation overnight at 0.5* C, bound label was separated from free by addition of 300 ul i% 
HCI-washed charcoal (Sigma) and 0.1% Dextran T70 Pharmacia) in Tris buffer, centrifugation (13.000 X g. 3 
min, 4*C) and liquid scintillation counting of a 300 ul aliquot of the supernatant in 15 ml Hydrofluor 
(National Diagnostics). Points are means of duplicate determinations. For incubations in the absence of 
Example No. 3 K<j = 0.29 nM and Bmax = 0.79 nm. 

30 Figure 38. Relative ability of 20 hydroxyecdysone and Example No. 3 to displace ^H-ponasterone A 

from cytosolic receptor extracts. Conditions were as in Figure 3 except that only 0.5 nM ponasterone A was 
used. 

Points are means of duplicate determinations. For 20-hydroxyecdysone EC50 = 0.1 uM while for Example 
No. 3 EC50 = 3.0 uM. Control binding = 10 femtomoles ^H-ponasterone A bound per mg cytosol protein. 

35 Rgure 4. Effects of 10 ppm Example No. 3 administered in artificial diet to newly ecdysed fourth 

instar (L4) M. sexta , monitoring (A)immunoreactive hemolymph ecdysteroid titers and {B)weight gain. 
Ecdysteroid titers were measured by a radioimmunoassay adapted from Warren et al., 40 Experientia 393 
(1984) with Protein A- Staph. aureus suspension (Sigma) used as the reagent to separate bound from free 
ligand. The antiecdysone antiserum was formed by reaction of 20-hydroxyecdysone with carboxymethox- 

40 yamine resulting in the corresponding ecdysteroid 6-oxime acid. The antiserum recognizes alpha-ecdysone 
with a 2,7-fold greater affinity than 20-hydroxyecdysone. using commercially available ^H-alpha ecdysone 
as the radioligand (New England Nuclear). Data are expressed in 20-hydroxyecdysone equivalents, for 
which the log-logit standard curve commonly had a correlation coefficient r >0.99. All samples were diluted 
appropriately in borate buffer pH 8.0 and assayed in duplicate. For both ecdysteroid titer and weight 

45 detenninations 10 individuals per time point were used, and all data points are means. All larvae described 
in this paper were reared in a long day photoperiod (16L:8D) at 25' C, and were purchased as eggs 
(Carolina Biological Supply Co.). 

Figure 5, Hemolymph titers of 14C-Example No. 3 in L5 hornworms after feeding on 10 ug/gr of the 
radiolabelled compound. Newly ecdysed L5 M. sexta larvae were starved for 1 2 hours and then offered 350 

so mg chunks of artificial diet containing 13 ug-of the radiolabelled Example No. 3 (1-14C-carbonyl, >99% 
radiochemically pure, spec, act, 3.09 mCi/mmoie, synthesized at Rohm and Haas Research Laboratories). 
At specified times thereafter larvae were bled into calibrated tubes and the hemolymph volume measured. 
Example No. 3 was recovered from the hemolymph by adding excess NaCI in 500 ul of 1% aqueous HCI 
and extracting with 3 x 1 ml ethyl acetate/acetonitrile (2:1). using vigorous vortexing and centrifugation 

55 between washes. The pooled organic layers were evaporated to dryness and spotted on 500 um normal 
phase silica gel thin layer chromatography plates (Analtech). and developed in 
dichloromethane/acetonitriie/acetic acid (67:33:1). Radioactivity was analyzed by either autoradiography, 
scraping the spot corresponding to parent compound and liquid scintillation counting or using a Berthold LB 
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2842 Linear Analyzer and comparison to a 14C-Example No. 3 calibration curve. When the radioactivity 
corresponding to the parent Example No. 3 on TLC was scraped, extracted and run on reversed phase 
HPLC (35% acetonitrile in water. 35* C. Alltech Applied Sciences 3 urn particle size C18 Adsorbosphere 
column), the radioactivity almost quantitatively eluted with authentic Example No. 3 standard. Data are 
5 means of five to eight individuals + - S.E.M. 

Rgure 6. Correlation of apparent cell ecdysteroid receptor affinity and induction of premature 
molting in L3D0 M. sexta larvae for Example No. 3 analogs, ^H-ponasterone A receptor displacement 
assays were as described herein. Premature molt induction of L3D0 hornworms was measured by admixing 
different concentrations of analogs in 0.5% DMSO:acetone (1:1) into artificial diet, then allowing the larvae to 
10 feed for 48 hours (10 individuals per treatment). The EC50 was determined by plotting percentage of the 
treatment population bearing a prematurely slipped head capsule vs. dose in the diet. 

In another aspect, the present invention provides a composition which comprises the pharmaceutically 
active compound having the nucleus or formula as hereinbefore defined and a pharmaceutically acceptable 
diluent, coating agent, carrier, binder, filler, suspending agent, disintegrating agent, lubricant, feed stuff, diet 
15 supplement, thickening agent, preservative, flavour, and/or other pharmaceutically active compound for 
pharmaceutical use. The composition may be in the form of a drench, injectable solution or dispersion, 
tablet, capsule, shampoo, pour-on, lick stick or feedstock. 

In another aspect, the present invention provides the (pharmaceutically active) compound having the 
nucleus or formula as hereinbefore defined, optionally in a composition as defined in the previous 
20 paragraph, wherein said compound or composition is for combating helminths in animals, including man. 

In another aspect, the present invention concerns the use of the (pharmaceutically active) compound 
having the nucleus or formula as hereinbefore defined for the manufacture of an anthelmintic composition 
for combating herminths in animals, including man. Preferably, the anthelmintic composition is a composi- 
tion as defined above, 

25 In yet another aspect, the present invention provides a vendible article comprising (a) a container and 
(b) the (pharmaceutically active) compound having the nucleus or formula as hereinafter defined. The 
composition may be in a composition as defined above. Additionally, the vendible article may comprise (c) 
instructing information comprising written and/or illustrative information for using said compound or com- 
position for combating helminths in animals, including man. The container preferably is a box. pail, drum, 

30 bottle or canister. Preferably, the instructing information is on an outside surfacfe of the wall, lid or base of a 
box. pail, bottle or drum. The instructing information may be applied directly to the outside surface of the 
container or said information may be on a label adhered to an outside surface of the container. Alternatively, 
the instructing information may be on an inside surface of the container; for example the information may 
be on the inner surface of the lid of a box, pail or drum; or on an inner surface of a wall of a cardboardd 

35 box (in which case the active compound will probably have to be removed from the box, and the box 
possibly dismantled, for the instructions to be read); or the walls of the container may be transparent and 
the instructions read from the outside. In another embodiement, the instructing information is on a sheet of 
paper, or other suitable substrate, which may be either within the container, or detattachably, but not 
permanently, attached to an outer surface of the container e.g. the information may be on a sheet of paper 

40 held within an envelope which is adhered to the outside of the container, or simply held to the container by 
a rubber band. 

In yet another aspect, the present invention concerns a method for increasing the value of commercially 
reared livestock which method comprises administering a (pharmaceutically active) compound having the 
nucleus or formula as hereinbefore defined, optionally in a composition as hereinbefore defined, to the 

45 livestock in an antheimintically effective dose. Preferably the pharmaceutically active compound is admin- 
istered at a dosage of 0.1 to 200 mg/kg of body weight of the livestock. The livestock may be avian, bovine, 
canine, equine, feline, ovine or porcine. 

In Table !, some N -substituted-N,N -disubstituted-hydrazines of the present invention that have been 
made are listed. The structure of these compounds was confirmed by NMR and in some cases by IR and/or 

50 elemental analysis. Specific illustrative preparation of the compounds of Examples 1, 3, 16. 44, 102, 103, 
148. 220, 295. 324, 625. 635. 636. 637. 638, 639. 642. 646, 648. 654. 656. 659. 660. 682. 683, 688. 689. 
691. 699. 702, 722. 723. 724. 727. 729, 733, 737. 738. 739, 743. 754, 755, 764, 765, 766, 767. 772. 778, 
787. 802, 809. 822. 829, 837, 853, 855, 864, 870 to 873. 878, 880, 882. 883. 893. 905, 914, 918, 922. 923, 
933. 941. 942. 944. 948. 1002. 1008. 1013 and 1015 to 1018 are described after Table t. 
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365 


C<0) 


C(0) 


-C(CHt)t 
' J J 


U 


-CgH^CXHjSCHj-A 




366 


C(0) 


C(0) 




H 


-CgH40CH2C(CH3)2-4 




367 




C(0) 


-C(CH3)3 


H 


-CgH4CH2CN-4 




368 


C(0) 


C(0) 


-C(CH3)3 


H 


A 

-CgH^CH CHCH3-4 




369 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH^CC CH3 ) =NNHC( 0) NH2-4 
















370 


C(0) 


C(0) 


-C(CH3)3 


H 


-^6«4C6«5"'» 


^sH,CH3-3 


371 


•C(0) 


C(0) 


-C{CH3)3 


H 


-CgH^CN-S 




372 


C(0) 


C(0) 


h:(CH3)3 


H 


-CgH^NHj-a 


-CgH^CH3-3 
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5 


373 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH^C(0)NHC(CH3) 


2CH20H-4 

-C6H4CH3-3 






374 


C(0) 


C(0) 


-<:(CH3)3 


H 


-CgH4CH(OH)CH3-4 


-CgH^CH3-3 






375 


C(0) 


C(0) 


-C{CH3)3 


H 


-CgH^NHC(0)C(CH3) 


=!CR2-3 




W 














-CgH4CH3-3 






376 


C(0) 


C(0) 


-C(CH3)3 


H 




-CgH^CH3-3 






377 


C(0) 


C(0) 


-C(CH3)3 


H 




-CgH4CH3-3 




15 


378 


C(0) 


C(0) 


-C(CH3)3 


H 




-CgH3(CH3)2- 


2,3 


* 379 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3(CH3)2-2,3 


-CgH4CH3-3 






380 


C(0) 


C(0) 


-<:(CH3)3 


H 




.CgH3(CH3)2- 


2,3 




381 


C(0) 


C(0) 


-C(CH3)3 


H 




^gH3(CH3)2- 


•2,3 


20 


332 


C(0) 


C(0) 


-<:H(CH3)C(CH3 


>3 














H 


-CgH4CH3-4 


-CgH^CH3-2 





383 C(0) C(0) 



384 C{0) C(0) 



-CH(CH3)C(CH3)3 
H 

-CH(CH3)CH2C(CH3)3 
H 



CgH4CH3-4 



^gH4CH3-4 



-C6H,CF3-2 



385 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH^OCH20CH3-4 


-C5H4CH3-3 


386 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH^C<CH3)*CH2-4 




387 


C(0) 


C(0) 


-C(CH3)3 


H 


-<=6«5 




388 


C(0> 


C(0) 


-C(CH3)3 


H 


00 


-C6H^CH3-3 


389 


C(0) 


C(0) 


-C(CH3)3 


H 


-C5H^NCS-4 


-C5H4CH3-3 


390 


C'(0) 


C(0) 


-C(CH3)3 


H 


-C5H3(CH3) 2-3,5 


-CgH3(CH3)2-3,5 


391 


C(0) 


C(0) 


-C(CH3)3 


H 




-CgH3Cl2-2.4 


392 


C(0) 


C(0) 


-<(CH3)3 


H 




-Cga^Br-2 


393 


C(0) 


C{0) 


-C(CH3)3 


H 




-CgH4CH3-3 


394 


C(0) 


C(0) 


-C(CH3)3 


B 




-CgH3(CH3)2-2,3 


39S 


C(0) 


C(0) 


-C(CH3)3 


H 




-C6H4MO2-2 


396 


C(0) 


C(0) 


-C(CH3)3 


B 


-CgH,F-2 
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No, 








e! 


A 


B 


5 


397 


Cf 0^ 

V* \ w / 




^ 3 '3 


H 


-0gH3OJ3-2-Cl-3 


-CgH4CH3-3 




398 








H 


-CgH3CH3-2-Cl-3 






399 


C(0) 




— CH { CH - ^ CH 


2C(CH3)3 




10 


400 


C(0) 


C(0) 


-CHCCH^jCH 


H -OgH4CH3.4 
2C(CH3)3 


-CgH3(CH3)2-3,5 












H 


-OgH4CH3-4 


-OgH3Cl2-3,4 




401 


C(0) 


C(0) 


-<:(CH3)3 


H 


-OgH4ar-4 






402 


C(0) 


C(0) 


-C(CH3)3 


H 


-OgH3Cl2-2,3 


-CgH4Bc-2 


15 


*t V/ J 




C(0) 


-€(013)3 


U 


-OgH3Cl2-2,3 






** u ** 


W I U J 


t fy\ 
C(0) 


•<-(CH3 ) 3 


H 


-CgH4F-2 


-CgH3(CH3)2-3,S 




*« U 3 






( CH 3 ) 3 


H 


-CgH3Cl2-2,3 


-OgH^CH3-3 


20 


U O 


U( U ) 


C(0) 


"C(CH3 ) 3 


H 






25 




V« ( (J J 


C( O) 


^(CH3 ) 3 


H 


CO 


-CgH^CH3-3 




408 


C(0) 


C(0) 


-C(CH3)3 


H 




-CgH^OCF3.3 




Ana 


C(0) 




-C(CH3)3 


H 


-OgH4NCS-4 






dirt 


C(0) 


^ t fW 

C(0) 


-0(053)3 


H 


-CgH3F2-2,6 


-CgH3Cl2-2,4 


30 


d 1 1 




C(0) 


-0(013)3 


H 


-<=6»3^2-2*« 


*^6"3*^^2"^'^ 




412 


C(0) 


C(0) 


-C(CH3)3 


H 


-OgH4CH3-4 


-OgH3(CF3)2-3,5 




41 J 


C(0) 


C(0) 


-0(013)3 


H 




-OgH3(CF3)2-3,5 


35 


414 


C(0) 


C(0) 


-OH(CH3)C(CH3 


)(CH2CH3)2 




415 


C(Q\ 




H 

-<:H(CH3)C(Oi3 


-OgH^CH3-4 
)(Ca2CH3)2 














a 


-OgH4CH3-4 


-OgH3(CH3)2-3,5 


40 


416 


C(0) 


C(0) 


-CH(CH3)C(CH3 


)(CH2CH3)2 






417 


C(0) 


C(0) 


H 

-CH(CH3)C(CH3 


-OgH4CH3-4 

)3 


-CgH4N02-2 


45 


418 


C(0) 


C(0) 


B 

-CH(CH3)C(CH3 


-OgH4CH2CH3.4 

h 


-CgH3(CH3)2-3/5 












H 


-OgH4CH2CH3-4 


.CgH3N02-2-OH3- 



55 



EP 0 361 645 A2 



Ex. 





No. 






r1 




A 


D 
D 




419 


C(0) 


C(0) 


J J 


H 


6 5 


6 3 


5 


420 


C(0) 


C{0) 


w J 


H 


-Cca-ci-4 

6 4 


^^6 3 J c ** 




421 


C(0) 


C(0) 




H 


-Cca.ca,CH-,-4 

5 4 2 3 


63^3'2 




422 


C(0) 


C(0) 


^ 3 ' 3 


H 


-c^a.ci-4 

6 4 


-CgH3(CF3)2-3, S 


10 


423 


C{0) 


C(0) 




H 


"3 \ w**3 ^ 2 " # 


^5"3^^2^'^ 




424 


C(0) 


C(0) 




H 


^6 4 3 ^ 


^6 3 3~^*^^~^ 




425 


C(0) 


C(0) 


^ 3 ' 3 


H 


-C^H^Cl-3-F-4 


^6^S 




426 


C(0) 


C(0) 


\ 3 '3 


H 


^g"3 * 3 2 


6 4^^3 •* 


15 


427 


C(0) 


C(0) 


^ 3 '3 


a 


-C^a^ (CH^ U-2 . 6 

^g»*3 \WM3 f m A # U 


6 3^ 3 ' 2 ' ^ 




428 


C(0) 


C(0) 




H 


*"g*^3 \nb4*3 ^2 * # J 






429 


C(0) 


C(0) 


-C(CH3)3 


H 


-CfiaT(CH,).-2,3 


-C^H->(CH,1 -3 5 




430 


C(0) 


C(0) 


-C(CH3)3 


H 


-CtfH*,(Ca-,)--2,3 


6 4 


20 


431 


C(0) 


C(0) 


-C(CH3)3 


H 


-CcB.OCF-i-3 
o 4 J 


^6"5 




432 


C(0) 


C(0) 


^(CH3)3 


H 


6 4^^ 3 


6 4^"3 ■* 




433 


C(0) 


C(0) 


-C(CH3)3 


H 




^6"3^"3^^1^ 


25 


434 


C(0) 


C(0) 


-€-H(CH3)C(CH3 


'3 












H 


-C^H^Ca^CH,-4 
6 4 2 3 


-C^H-Cl -2 4 
6 3 2 ' 




435 


C(0) 


C(0) 


-CH(CH3)C(CH3 
















a 


-C^a^CH-.-4 
^6 4 3 


-C-.H.NQ -2 -CH -c 

^6 3 2 * ^^"3 — 


30 


436 


C(0} 


C(0) 


-CH{CH3)C(CH3 
















a 


-C-.a.CH-,-4 
6 4^3 


-CgH3N02-2-CH3-3 




437 


C(0) 


C(0) 


-C<CH3)3 


a 


-C^a,F*-2 - 6 
6 3 2 


-C^H.Br-2 
6 4 




438 


C(0) 


C(0) 


-<:(CH3)3 


a 




^fi 3* 3'2 ' ^ 


35 


439 


C(0) 


C(0) 


-C(CH3)3 


a 


-C^a-.CH*-2-Cl-3 
^5**3 3 


-CgB3Cl-3-F-4 




440 


C{0) 


C(0) 


-C(CH3)3 


a 


-c^a, fca* 1 --2 * 3 


-CgH3Cl-3-F-4 




441 


C(OJ 


C(0) 


-C(CH3)3 


a 


-<^cH-CH-CHi-4 
6 4 2 3 


-Cca,Cl-3-F-4 
6 3 


40 


442 


C(0} 


C(0) 


-C(CH3)3 


a 


-CsH3(CH3)2-3.4 




443 


C(0) 


0(0} 


-C(CH3)3 


a 


-V3«:H3)2-3,4 


-<:gH4CH3-3 




. 444 


C(0) 


C(0) 


-C(CH3)3 


a 


-C5H3(CH3)j-3.4 


-C5H4CI-2 




445 


•C(0) 


C(0) 


-C(CH3)3 


a 


-C5H3(CH3)2-3,4 


-CgH3Cl2-2,4 


45 


446 


C(0) 


C(0) 


-C(CH3)3 


a 


-CgH3(CH3)2-3,4 






447 


C(0) 


C(0) 


-C(CH3)3 


a 


-CsH3(CH3)2-3.4 


-CgH3( 013)2-3. 5 
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No. 


G2(X} 


G^(X' ) 


1 


5! 


A 


B 


448 


C(0) 


C(0) 




a 


-0gH3(O!3)2-3,4 




449 


C(0) 


C(0) 


-0(013)3 


H 


-OgH3(CH3)2-3,4 


-C5H3(CH3)2-3,4 


450 


C(0) 


C(0) 


-0(013)3 


H 


-<=6«5 


-C5H3(CH3)2-3,4 


451 


C(0) 


C(0) 


"C(CH3)3 


B 


-CgH^CH2CH3-4 


-C5H3(CH3)2-3,4 


452 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3F-2-Cl-6 


-CgH^CH3-3 


453 


C(0) 


C(0) 


-CH(CH2CH3 


)C(CH3)3 












H 


-OcK.Oii-4 
6 4 3 




454 


C(0) 


C(0) 


-C(CH3)3 


H 


-0£H-CH.,Cl-4 
5 4 2 




455 


C(0) 


C(0) 


-C(CH3)3 


H 






456 


C(0) 


C(0) 


-C(CH3)3 


H 


-Cga3(OCH3)2-2,3 


-CgH^Cl-4 


457 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3(OCH3)2-2,3 


-CgHj3r-2 


458 


C(0) 


C(0) 


"C(CH3)3 


H 


-CgH3Cl-3-F-4 


-C5H3CI2-3.4 


459 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH,C(CH3)3-4 


-CgH3(CH3)2-3,4 


460 


C(0) 


C(0) 


-<:(CH3)3 


H 


-CgH^C(CH3)3-4 


-CgHjCCHjjj-S.S 


461 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH4C(CH3)3-4 


-C6H3CI2-2.4 


462 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH4C(CH3)3-4 


-CgH,N02-2 


463 


C(0) 


C(0) 


-0(013)3 


H 


-CgH^C(CH3)3-4 


-CsH^Br-2 


464 


C(0) 


C(0) 


-0(^3)3 


H 


-<=6«4C(CH3)3-4 


-CgH^CHj-S 


465 


C(0) 


C(0) 


-0(CH3)3 


H 


-CgH4C(CH3)3-4 


-CeH.Cl-2 


466 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH^CC 013)3-4 


■-Cga3Cl2-3.4 


467 


C{0) 


C(0) 


-0(CH3)3 


H 


-Cga3(CH3)j-3.4 


-CgH3Cl2-3.4 


468 


C(0) 


C(0) 


-0(033)3 


H 


-CgH3(CH3)2-3,4 


-CgH,F-4 


469 


C(0) 


C(0) 


-0(CH3)3 


H 


-CgH^C (083)3-4 


-CgH,F-4 


470 


C(0) 


C(0) 


-CH(CH2CH3 


)0(Oi3)3 












H 


-CgH4CH3-4 


-CgH4N02-2 


471 


C(0) 


C(0) 


-CH(CH2CH3 


)C(CH3)3 












H 


-CgH4CH3-4 


.CgH3N02-2-CH3- 


472 


C(0) 


C(0) 


-CH(CH2CH3 


)0(CH3)3 












a 


-C5H4CH3-4 


-CsH3( 013)2-3,5 


473 


CCO) 


C(0) 


-0(CH3)3 


H 


-C5H3NH2-2-OCH3-3 




474 


C(0) 


C(0) 


-0(013)3 


a 
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5 

51 


A 


B 


5 


475 


C(0) 


C(0) 


-C(CH3)3 


H 


r 1 J 
^^^^^ 






476 


C(0) 


C(0) 


-CCCHj)^ 


H 


-CgH3CH3-2-N02-3 




10 


477 


C(0) 


C(0) 


-C(CH3)3 


a 


-CgH3CH3-2-N02-3 






478 


C(0) 


CCO) 


-CCCH3)3 


H 


-CgH3CH3-2-N02-3 






479 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3CH3-2-N02-3 






480 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3CH3-2-Br-3 




JS 


481 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3CH3-2-Br-3 


-CgH4CH3-3 




482 


C(0) 


C(0) 


-C(CH3)3 


H 


•CgH3CH3-2-Br-3 






483 


C(0) 


CCO) 


-CCCH3)3 


H 


-CgH3CH3-2-Br-3 




20 


484 


C(0) 


CCO) 


-CCCH3)3 


H 


-Cga3CH3-2-NH2-3 


-CgH^CHj-a 


485 


C(0) 


CCO) 


-CCCH3)3 


H 


-CgH4CH3-2 


-CgH^Br-2 




486 


C(0) 


C(0) 


-CCCH3)3 


H 


•CgH4CH3-2 


-CgH^NOj-: 




487 


CCO) 


C(0) 


-CCCH3)3 


H 


~^S^4^^3~2 


-CgH^ci-a 


25 


- 488 


C(0) 


CCO) 


-CCCH3)3 


H 


-CgH^CH3-2 


-CgH^Cl-4 




489 


C(0) 


C(0) 


-CCCH3)3 


H 


-CgH^CH3-2 


-C5H4CH3-3 




490 


C(0) 


CCO) 


-C(CH3)3 


H 


-CgH^CH3-2 


-CgHjJCHjjj-B.S 




491 


C(0) 


CCO) 


-C(CH3)3 


H 


-Cga4CH3-2 




30 


492 


C(0) 


CCO) 


-C(CH3)3 


H 


-Cga^CH3-2 


-C5H3a2-3.5 




493 


C(0) 


CCO) 


-CCCH3)3 


H 


-CgH3CH3-2-F-3 






494 


C(0) 


C(0) 


-CCCH3)3 


H 


-Cga3CH3-2-F-3 


-CgH4CH3-3 


JO 


495 
496 


C(0) 
C(0) 


CCO) 
CCO) 


-CCCH3)3 
-CCCH3)3 


H 
H 


-CgH3F-2-Cl-6 
-CgH3F-2-Cl-6 


-<=6«S 

-CgHjClj-ZM 




497 


C(0) 


CCO) 


-CCCH3)3 


B 


-Cga3F-2-Cl-6 


-CgH,F-4 


40 


498 
499 


C(0) 
C(0) 


C(0) 
CCO) 


-CCCH3)3 
•CCCH3 )3 


H 
H 


-Cga4Ca2CH2Cl-4 
-Cga2F3-2,4,6 


-CgH3(CH3)2-3,5 




500 


C(0) 


CCO) 


-CCCH3)3 


H 


-CgH2F3-2,4,6 


-C5H3Cl2-2,4 




501 


C(0) 


CCO) 


-CCCH3)3 


H 


-CgH2F3-2,4,6 


-Cga^Bc-2 


45 


502* 
503 


C(0) 
C(0) 


CCO) 
CCO) 


-CCCH3)3 
-CCCH3)3 


H 
H 


-<=6"2^3"2'4,6 
-Cga3N02-2-Cl-3 


-0583(^3)2-3,5 
-<=6«5 




504 


C(0) 


CCO) 


-CCCH3)3 


H 


-C6H3NO2-2-CI-3 


-C5H^8r-2 
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G3(X) 






r2 


A 


B 


5 


505 


C(01 


C(0) 


-CCCH^)^ 


H 


-CgH3N02-2-Cl-3 


<gH NO2-2 




506 


C(0) 


C(0) 


-CCCH3)3 


H 


-CgH3N02-2'Cl-3 


-CgH.CH.-3 




507 


CCO) 


C(0) 


-CCCH^), 


H 


-CgH3N02-2-Cl-3 


u 4 




508 


C(0) 


C(0) 


-CCCH3)3 


U 


-CgH3N02-2-Cl-3 


-CgH^Cl.-2,4 


W 


509 


C(0) 


C(0) 


-CCCH3)3 


H 


-CgH3N02-2-Cl-3 


-CgH3Cl -3,5 




510 


C(0) 


C(0) 


-0(083)3 


H 


-CgH3N02-2-Cl-3 


-CgH5CCH^),-3,5 




511 


C(0) 


C(0) 


-<:(CH3)3 


H 


-C6H4CH2CH3-4 


0 J Z 




512 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH4CH2CH3-4 


-CgH.Cl,'2,3 


15 


513 


C(0) 


C(0) 


-CCCH3 )3 


H 


-CgH3F2-2,3 


0 J 




514 


C(0) 


C(0) 


-<(CH3)3 


H 


-CgH3Cl2-2,3 






515 


C(0) 


C(0) 


-C(CH3)3 


H 


"^6"5 


0 J 2 


20 


516 


C(0) 


C{Q) 


-CCCH3)3 


H 


-CgH3Cl2-2,3 


-CgHT(CHT),-3.5 
0 J J 2 




517 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3Cl2-2,3 


^gH-,Cl--2,4 




518 


C(0) 


C(0) 


-C(CH3)3 


H 


"^6"3^h"2,3 


-CgH^Ci,-3,5 
b J 2 




519 


C(0) 


CCO) 


-CCCH3)3 


H 


-CgH3Cl2-2,3 




25 


520 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3Cl2-2,3 


-CgH3(CH3)2-2,3 




521 


C(0) 


C(0) 


-C(CH3)3 


H 


-C6«3^2"2'3 


-C,H,Br-2 

0 , 4 




522 


C(0) 


C{0) 


-C(CH3)3 


H 


-CgH3(CH5).-2,3 


-CeH,Cl-4 




523 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3(CH3)5-2,3 


-CgH^Cl,-2,4 
0 J 2 


30 


524 


C(0) 


C(0) 


-C(CH3)3 


H 


-C5H3(CH3)j-2,3 


-CgH3r2-2,6 




525 


C(0) 


C(0) 


-CCCH3)3 


H 


-CgH,(CH3),-2,3 


0 J 2 




526 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3(CH.)2-2,3 


0 4 J 


35 


527 


C(0) 


C{0) 


"C(CH3)3 


H 


-CgH3CCH3)--2,3 


0 4 J 




528 


C(0) 


CCO) 


-CCCH3)3 


H 




0 4 J 




529 


C(0) 


' CCO) 


-CCCH3)3 


H 


-C6H3(CH3)2-2,3 


^gH4CH3-4 




530 


C(0) 


C(0) 


-C(CH3)3 


H 


-C5H3CH3-2-CI-3 


-CgH3Cl2-2,4 


40 


531 


C(0) 


C(0) 


-CCCH3)3 


H 








532 


C(0) 


CCO) 


-C(CH3)3 


H 


-CgH^CH2CHjCl-4 


-C5H3Cl2-2,4 




533 


C{0) 


C(0) 


-C(CH3)3 


H 


-C6H3F-3-CH3-4 


-CgH3(CH3)2-3.5 




534 


■C(0) 


CCO) 


-C(CH3)3 


H 


-C5H3P-3-CH3-4 


H:gH3F2-3,S 


45 


535 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH5F-3-CH3-4 


-C5H^CH3-3 




536 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3F-3-CH3-4 


-CgH3Cl2-3,5 



55 
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No . 


C(0) 




«1 


«2 

51 


A 


B 




537 


C{0) 


-C(CH3)3 


H 


-CgH3F-3-CH3-4 


-<:gH^N02-2 


5 


S3S 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3F-3-CH3-4 


-C5H3Cl22,4 




539 


C{0) 


C(0) 


-C(CH3)3 


H 


-CgH^CH2CH3-4 


-<=6^3^2"^'^ 




S40 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3(CH3)2-2,3 


-CgH4l-2 


10 


541 


C(0) 


C(0> 


-C(CH3)3 


H 


-CgH^CH2CH20H-4 


-CgH3(CH3)2-3,5 




S42 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH2F2-2#6-CH3-3 


-^6«5 




543 


C(0) 


C(0) 


-C(CH3)3 


H 


"^6^2^2*^'^"^^3"^ 


"^6^4*="3'^ 




544 


C(0) 


C(0) 


-C(CH3)3 




•<^6^2^2'^'^"^^3"^ 


-CgH3Cl2-2,4 


15 


. 545 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH^Cl-4 


-CgH3(CH3)2-2,3 




546 


C(0) 


C(0) 


-CH{CH3)C(CH3) 


3 














H 


-CgH3<CH3)2-2,3 


-CgH3(CH3)2-3,5 


20 


547 


C(0) 


C(0) 


-CH(CH3)C(CH3) 


3 












H 


-CgH3(CH3)2-2,3 


-CgH^CH3-3 




548 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3F-2-Cl-6 


-CgH3F2-2*3 




549 


C(0) 


C(0) 


-C(CH3)3 


H 


-*=6"3^2"^'^ 


-CgH^N02-2 


25 


550 


C{0) 


C(0) 


-C(CH3)3 


H 


'^6"3^2'2'^ 


"^6"4^^3"^ 




551 


C(0) 


C(0) 


-C(CH3)3 


H 


-^6"3^2"2'3 


-CgH3(CH3)2-3,5 




552 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3F2-2,3 


"^6"3*=^2"2'4 




553 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3(CH3)2-2,3 


"^6^3^2"^'^ 


30 


554 


C(0) 


C(0) 


-<:(CH3)3 


H 


-CgH3(CH3)2-2*3 


~^6"3^^2'^'^ 




555 


C(0) 


C(0) 


-C(CH3)3 


K 


-CgH3(CH3)2-2,3 


-CgH3(CH3)2-3,4 




556 


C(0) 


C(0) 


-C(CH3 )3 


a 


.CgH3(CH3)2-2,3 


-CgH4N02-2 


35 


557 


C(0) 


C(0) 


-C{CH3)3 


H 


-CgH4CH2CH3-4 


-CgH3CH3-2-Cl-5 


558 


C(0) 


C(0) 


. -C(CH3)3 


H 


-CgH3(CH3)2-2,3 






559 


* C(01 


C(0) 


-C{CH3)3 


H 


-<=6«5 


5 3 3 




560 


C(0) 


C(0) 


-C(CH3)3 


H 


-<=6«3^2-2'S 


^^6 3 3 


40 


561 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3(CH3)2-2,3 


-CgH3CH3-2-Cl-5 




562 


C<0) 


C(0) 


-C(CH3)3 


H 


-CgH3CH3-2-Cl-3 


-CgH3CH3-2-Cl-5 




563 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3P2-2,6 


-CgH3Cl-2-CH3-5 




564 


•C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3(CH3)2-2,3 


-CgH3Cl-2-CH3-S 


45 


565 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3CH3-2-Cl-3 


-CgH3Cl-2-CH3-5 




566 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH4Cl-4 


-CgH3CH3-2-Cl-5 



50 



47 
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J5 



20 
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30 



35 



40 



No . 






R 


b2 
R 


A 




B 


567 


C f 0 1 




~C (CH^ ) . 


H 


-CgH4Cl-4 




-CgH3Cl-2-CH3-5 
-<^6«5 


563 




C(0\ 

^ \ \j f 


^ \ wn^ J ^ 


H 


-CgH3F-2-Cl-4 




569 


C(0) 


C f 0 1 


— / PR \ 


H 


-CgH3F-2-Ci-4 




-CgH^CH3-3 


570 


C(0) 


C(0) 




Q 


6 3 




"^6^3*™3>2'^'5 


571 


C(0) 






H 


-CgH3F-2-Cl-4 




-CgH3Cl2-3,5 


572 


C fO ) 




— P / TH 1 


a 


-CgH3F-2-Cl-4 




-CgH^Br-2 


573 


c tn\ 


\^ \ \j } 




H 


"CgH3F-2-Cl-4 




-CgH^N02-2 


574 




c tu ) 




H 


-CgH3Cl-2-CH3 


-3 


^gH3Cl2-2,4 


575 


C(G\ 
w tu J 


/n \ 


(Cn^ ) 2 


H 


6 3 3 


-3 


-^6»5 


J / D 


c to ) 


C(0 ) 


-CCCH^ ) ^ 


H 


-CgH3Cl-2-CH3 


-3 


-CgH^CH3.3 


577 




V- (O) 


-C (CH^ ) 2 


H 


-CgH3Cl-2-CH3 


-3 


-<:gH3(CH3)2-3,5 


57 8 




^- lU ) 




H 


-CgH3Cl-2-CH3 


-3 


-CgH3Cl2'3,5 


57 9 


( U J 


w ( U ; 


-C (CH^ ) 2 


H 


-CgH3Br-2-CH3 


-3 


-CgH3CCH3)2-3.5 


5fl 0 




C (0 } 


(CH^ ) 2 


H 


-CgH3Br-2-CH3 


-3 


-0583012-2,4 


30 i 


C(0) 


C (0 ) 




H 


-CgH3Br-2-CH3 


-3 


-OgH^CH3-3 




C(0) 


C (0 ) 


-C(CH2 )3 


H 


-CgH3Br-2-CH3 


-3 


-OgH3Cl2-3,5 




t r\ \ 
\m \ \J ) 


c(a ) 


-CCCH^ ) 2 


H 


-CgH3Br-2-CH3 


-3 


-CgH^Bc-2 


c a i4 


C(0) 


C(0) 




H 


-CgH3(CH3)2-2 


.3 


-OgH^Ol-2 


c a c 


C(0) 


C(0) 


-C(CH2)3 


H 


-CgH3(CH3)2-2 


,3 


-OgH4CF3.2 


30 0 


C(0) 


C(0) 


-C^CH^ )3 


H 


-CgH3(CH3)2-2 


*3 


"^6^4^"2^3"* 


30 / 


C (O) 


0(0} 


-C(CH3 )3 


H 


-CgH3(CH3)2-2 


,3 


H:gH3Cl2-3,5 


30 0 


ClO) 


C(0 } 


-C(CH2 ) 3 


H 


'^6«3^2-2'6 




-OgH30l-3-F-4 


539 




C Id \ 




U 


-CgH^Cl-4 




"*^6"3^2"^'5 


590 




v-;u } 


/ #^tJ % 

* "3 ' 1 


H 


-CgH3(CH3)2-2 


#3 


-CgHjFj-S^S 


59 1 


C(0) 


C(0} 


-C(CH3 ) 3 


H 


-CgH3CH3-2-Cl 


-3 


-CgH3F2-3,5 


592 


C(0) 


C{0) 


-C(CH3)3 


H 


-<=6«5 




-CgH3P2-3,5 


593 


C(0) 


C(0) 


-<=(CH3)3 


H 


-CgH4CH2CH3-4 




-OgH3(OH3)2-2,5 


59 4 


C(0) 


C(0) 


-C(CH^)3 


H 


"^6«3^2'2'6 




-OgH3F2-3,5 


595 


C(0) 


C(0) 


-C(CH2)3 


H 


-CgH3CH3-2-Cl 


-3 


-05830X2-3,5 


596 


C(0) 


C(0) 


-C(CH3)3 


K 


-CgH3 (083)3-2 


,3 


-0583(033)2-2,5 


597 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH4Br-2 




H:ga3(OH3)2-3,5 


598 


C(0) 


C(0) 


-C(CH3)3 


H 


-CgH3Br-2-<H, 


-3 


-0.8401-3 
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No. G^(X) 

599 C(0 

600 C(0 

601 C{0 

602 C(0 

603 C(0 

604 C{0 

605 C(0 

606 C(0 

607 C(0 

608 C(0 

609 C(0 

610 C(0 

611 C(0 

612 C(0 

613 C(0 

614 C(0 

615 C(0 

616 C(0 

617 C(0 

618 C(0 

619 C(0 

620 C(0 

621 C(0 

622 C(0 



623 C(0 



624* C(0 





ol 

R 


«2 

51 


A 


B 


C{0) 


-C(CH3)3 


H 


-CgH3Cl-2-CH3-3 




C(0) 




H 


-CgH3Br-2-CH3-3 




C(0) 




H 


-CgH3Cl-2-CH3-3 


-C5H^N02-2 


C(0) 


-C(CH3)3 


H 


-CgH3(CH3)2-2,3 


-C5H3N02-2-CH3-3 


C(0) 


-C(CH3)3 


H 


-CgK3(CH3)2-2,3 


-CgH3N02-2-CH3-5 


C(0) 


-C(CH3)3 


H 


-CgH3P2-2,6 




C(0) 


-C(CH3)3 


H 


-CgH3(CH3)2-2,6 


-CgH3Cl2-2,4 


C(0) 


^(^3)3 


U 


-CgH2(CH3)3-2.4,6 


-CgHjCCHjjj-S.S 


C(0) 




H 


-CgS2(CH3)3-2,.4,6 


-CsH3Cl2-2.4 


C(0) 


-C(CH3)3 


H 


-CgH3F2-2,6 


-C5H^CH3-4 


C(0) 


-C(CH3)3 


H 


-CgH3F2-2>6 


-C5H3CI2-2.S 


C(0) 


-C(CH3)3 


fi 


-CgH2(CH3)3-2,4,6 


-CgR4Cl-4 


C(0) 


-C(CH3)3 


H 


-CgH2(ai3)3-2,4,6 


-CgH4CH3-3 


C(0) 


-C(CH3)3 


H 


-CgH2(CH3)3-2,4,6 


-C5H3Cl2-3,4 


C(0) 


-C(CH3)3 


H 


-CgH^OC{0)CH3-2 


-CgH^OC{0)CH3-2 


C(0) 


-C(CH3)3 


H 


-CgH^OH-2 


-CgH^OH-Z 


C(0) 


-€(023)3 


H 






CCO) 


-C(CH3)3 


H 


-CgHjCCHjJj-Z.A 


-CgH3Cl2-2,4 


C(0) 


-€(013)3 


H 


-C5H3(Ca3)2-2,4 


-CgH3(CH3)2-3.5 


C(0) 


-c«:h3)3 


- H 


-CsH3(CH3)2-2,4 


-CgH3Cl2-3,S 


C(0) 


-C(0!3)3 


H 


-CgH3(CH3>2-2,4 


-C5H^3r-3 


C(0) 


-C(CH3)3 


H 


-C5H3(CH3)2-2,4 


-CgH3Cl2-3.4 


CCO) 


-C(CH3)3 


K 


-CgH3Bc-2-CH3-3 





C(0 



C(0 



C(0 



-C(CH3)3 
-0(013)3 
-C(CH3)3 



o:> 



45 




-CgH4Cl-4 



-C6H4CH3-3 



50 



55 



49 
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'0 



15 



625 C(0) C(0) -C(CH3)3 H 



625 C(0) C(0) -CCCH3)3 H 
627 C(0) C(0) -C(CH3)3 H 



-CgH4CH3-3 



-CgH^CH3-3 



20 



25 



30 



35 



40 



62a 


C(0) 


C(0) 


"C{CH3)3 


H -CgH3(CH3 


)2-2,3 


-CgH33r-2-Cl-5 


629 


C(0) 


C(0) 


-C(CH3)3 


H -CgH3CH3- 


2-C1-3 


-CgH^Cl-3 


630 


C(0) 


C(0) 


-C(CH3)3 


H -CgH3CH3- 


2-C1-3 


-CgH,F-3 


631 


C(0) 


C(0) 


-C(CH3)3 


H -<^6^3^"3'' 


2-C1-3 


-CgH^Br-2 


632 


C(0) 


C(0) 


-C(CH3)3 


H -CgH3CH3- 


2-C1-3 


-CgH3CH3-2-Cl-3 


633 


C{0) 


C(0) 


-C(CH3)3 


H -CgH3CH3- 


2-CI-3 


-CgH2CCH332-3,5-Cl-4 


634 


C(0) 


c(0) - 


-CH(CH3)C(CH3)3 














H -CgH5 




-CgH3CH3-2-Cl-3 


635 


C(0) 


C(0) 


-C(CH3)3 


-CH3 


-<=6"5 


-<=6"5 


636 


C(0) 


C(0) 


-C(CH3)3 


-CHjCgHg 


-<=6«S 


-^6«5 


637 


C(0) 


C(0) 


"C{CH3)3 


-CH2CH=CH2 


-<=6«5 


-<=6«5 


638 


C(0) 


C(0) 


-C(CH3)3 


-CH2OCH3 


-<^6«5 


-<=6»5 


639 


C(0) 


C(0) 


-C{CH3)3 


-CH2SCH3 


"^6«5 


-<=6«S 


640 


C{0) 


C(0) 


-C(CH3)3 


-CHjCSCH 




-<=6«5 


641 


C(0) 


C(0) 


-C(CH3)3 


-CH2C=CH 


-CgH4CH3-4 


'CSH4CH3-3 


642 


C(0) 


C(0) 


-C{CH3)3 


-CHjC^CH 


-<=6»5 


-CgH3(CH3)2-3,5 


643 


C(0) 


C(0) 


-C(CH3)3 


-CH2C5CH 


-<=6«5 


-CgH3Cl2-2,4 


644 


C(0) 


C(0) 


"C(CH3)3 


-CH2C5CH 


-<=6«S 


^gH3Cl2-3,4 


645 


C(0) 


C(0) 


-C(^H3)3 


-CH2CgH^Br-4 


-<=6«5 


-<=6«5 



45 



50 



55 
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r2 




B 


5 


646 


C(0) 


C(0) 


-C(CH3)3 


H 








647 


C(0) 


C(0) 


-C(CH3)3 


H 


-CH2CH2CH3 


-CgH^Cl-4 




648 


C(0) 


C(0) 


-C(CH3)3 


H 


-CH2CH2Ca2CH3 


0 J 


10 


649 


C(0) 


C(0) 


-C(CH3)3 


H 


-CH2CH2CH2CH3 






650 


C(0) 


C(0) 


-C(CH3)3 


H 


-CH2CH2CH2CH3 


■-CsH^CH3"4 




651 


C(0) 


C(0) 


-C(CH3)3 


H 


-CH2CH2CH3 






652 


C(0) 


C(0) 


-C(CH3)3 


U 


-CH2CH2CH2CH3 




15 


653 


C(0) 


C(0) 


-C<CH3)3 


H 


h:H2CH2CH2CH3 


-CgH^CF3-4 




654 


C{0) 


C(0) 


-C<CH3)3 


H 








655 


C(0) 


C(0) 


-C(CH3)3 


H 




-C5H4CL-4 



20 



35 



40 



45 



656 C(0 



665 C(0 

666 C(0 

667 C(0 

668 C(0 



C(0) -C(CH3)3 



C(0) -C<CH3)3 H 
C<0) -C(CH3)3 H 
C(0) -C(CH3)3 H 




O 



C(0) -CtCHjjj H -CH,C-0-CH,CH 





657 


C(0) 


C(0) 


-C(CH3)3 


H 




-^6«5 


25 


658 


C(0) 


C(0) 


-C(CH3)3 


H 


-CHCI2 






659 


C(0) 


C(0) 


-C(CH3)3 


H 


-CCI3 






660 


CCO) 


C(0) 


-C(CH3)3 


H 


-C(CH3)2CH2C1 






661 


C(0) 


C(0) 


-C(CH3}3 


H 


-C(Cl)=CCl2 


-<=6«5 


30 


662 


C(0) 


C(0) 


-C(CH3)3 


a 


-CH2CH2CH2CH2CH3 


-CgH3Cl2-3,4 




663 


C(0) 


C(0) 


-C{CH3)3 


H 


-Cfl2CH2CH2CH2CH3 


•C6H4CH3-3 




664 


C(0) 


C(0) 


-C(CH3)3 


H 


-C(CH3)=CH2 





-C5H4CH3-3 



-C5H4CH3-3 



-CgH4Cl2-3.4 



SO 



55 



51 
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5 



10 



15 



20 



25 



30 



35 



45 



669 C(0) C(0) -C(CH3)3 H -CH-C-O-CH2CH3 -CgH^Cl2-3,4 



CHjOH 



-CH^ ^^^^ O 



670 C(0) C(0) ^(CH3)3 H cUh3 -WH3-3 




CH3 



671 C(0) C{0) -C(CH3)3 H -<:H=CaCH2CH3 -CgH^CH3-3 

672 C(0) C(0) -C(CH3)3 H -CH2CH2CH=CH2 -<=6";^*'^3'3 



0 



673 C(0) C(0) -C(CH3)3 H -CH2CH2CH2COCH3 -CgH^CH3-3 

674 C(0) C(0) -C(CH3)3 H -CH(CH3)2 -CgH3 ( CH3 ) 2-3 , 5 

CH^ 
\/ ' 

675 C(0) C(0) -C(CH3)3 H C -CgH3 ( CH3 ) 2-3 , 5 

CH-. 



676 C(0) C(0)^ -0(033)3 ^ -CHtCHjjj -CgH^Bc-: 

677 C(0) C(0) -C(CH3)3 H -CH(CH3)2 -CgH^ 

678 C(0) C(0) -C(CH3)3 H L J ~^S^A^^2'^ 



^ 679 C(0) C{0) -C(CH3)3 H [ X -<^6"4^"3"^ 



50 



55 
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10 



Ex, 



680 C(0) C(0) -C(CH3)3 H ^ 0^ ^jj^ 



681 C(0) C{0) r^CCHj)^ 



-CgH^CH3-3 



15 



632 C(0) C(0) -C(CH3)3 H -<=6"5 



683 C(0) C(0) -C(CH3)3 H "CgHs 



-CH2CH2CH2CH2CH3 



20 



25 



684 C(0) C(0) 

685 C(0) C(0) 

686 C(0) C(0) 

687 C(0) C(0) 

688 C(0) C(0) 

689 C(0) C(0) 

690 C(0) C(0) 



-C(CH3)3 
-C(CH3)3 
-€((33)3 
-C(CH3)3 
-C(CH3)3 
-CCCH3)3 
-C(CH3)3 



H 

a 
s 

H 
H 
H 
H 



.CgH3Cl2-3,5 
-Cga3Cl2-3,5 
-CgH3Cl2-3,5 
-CgH3Cl2-3,5 

-<=6«5 
-^6«5 

-CgH3Cl2-3,4 



-CHjCHjac 

"CH(CH3)Bc 
-CH^CHj 
-C(CH3)3 
-CHjCgHj 



30 



35 



40 



691 C(0) C(0) -C(CH3)3 H -CgHj 



692 C(0) C(0) •C(CH3)3 H -CgH4Cl-4 

693 C(0) C(0) -C(CH3)3 H -CgH4Cl-4 



/ 



-CH=C 



\ 



-C(CH3)3 
-CH-CCgHj 



45 



694 C(0) C(0) -€(013)3 H H:gH4Cl-4 

695 C<0) C(0) -C(CH3)3 H -CgH3N02-2-Cl-4 



H2J=CCgH4CF3-3 
B 



50 



55 



53 
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Ex. 

G^fX^ C.fXM A_ 

696 C<0} C(0) -C(CH3)3 H -CgH3N02-2-Cl 



-4 



697 C<0) C(0) -C(CH3)3 H -<^H^m^~2-Cl-A 



698 C(0) C(0) -C(CH3)3 H -CgHg 



699 C(0) C(0) -C(CH3)3 H -CgH^ 



700 C(0) C(0) -C(CH3)3 H -CgHg 

701 C(0) CCO) -C(CH3)3 H -CgH3Cl2-3,4 

702 C(0) C(0) -C(CH3)3 H -CgH^Cl-4 



703 C(0) C(0) h:(CH3)3 H -CgHg 



704 C(0) 0(0) 

705 C(0) C(0) 

706 C(0) C{0) 



-C(CH3)3 H 
-C{CH3)3 H 

-C(CH3)3 H 



-CgH3(CH3)2-2,3 
-CgH3(CH3)2-2,3 



B_ 

-CH=CC^H,CN 

H 

-CH=CC.H.C1 

i ' ' 

H 




o 



CH.OH 
I 

-CHC02Ca2CH 

CH(CH3)2 
I 

-CH 

• \ 

CgH^Cl-4 



BP 0 361 645 A2 



Ex, 



707 C(0) C(0) -0(013)3 H -CgH^ 



708 C(0) C(0) -C(CH3)3 H ^^^^^ "^'^"^6^5 



709 C(0) C(0) -0(013)3 H -CgH^ -CHCH2CH3 



716 C(0) C(01 -C(CH3)3 H -CgH3(CH3) , 3 



710 C(0) C(0) -C(CH3)3 H -^^^s ^"^2^5. 



0 



CCH 



711 C(0) C(0) -C(CH3)3 H -CgHj "^VV- CH 



CH3 



3 
3 



712 C(0) C(0) -C(CH3)3 H -CgH^ -CH^CHOJ^CHj 

713 C(0) C(0) -C(CH3)3 H -CgHg -CH2CH2CH=CH2 

714 C(0) C(0) -C(CH3)3 H -CgHj -CH2CH2CH2CO2CH3 

715 C{0) C(0) -€(083)3 H -OgHj ^H20CH3 



CH3 



\ / 
C 



55 
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10 



15 



20 



25 



30 



45 



Ex. 

NO. G^(X) GnfX' ) 




726 C(0) C(0) -C{CH3)3 H ^ NV -C5H5 



a 



CH3 



\ / 

717 C(0) C(0) -C(CH3)3 H -CgH^CH2CH3-4 C 

CH, 

718 C(0) CCO) -C(CH3)3 H -CgH3 (CH3 ) , 3 -CHtCHj)^ 

719 C(0) C(0) -C(CH3)3 H -CgH3 (CH3 ) 2-2 , 3 -€(^3)3 



\ / 

720 C(0) C(0) -0(013)3 H -CgH3(CH3)2-2,3 C 



CH2CH3 



CH2 



\ / 

721 C(0) C(0) -C(CH3)3 H -CgH3 (CH3 ) , 3 C 

C 

/ \ 



CH3 



H CH2CH3 



722 C(0) C(0) -C(CH3)3 H -CgHj 

723 C(0) C(0) -C(CH3)3 H / ^ -CgHj 



35 

724 C(0) C(0) -C(CH3)3 H -C^H^ \j/ 
40 725 C(0) C(0) -C(CH3)3 'h ^ ^ -<^6^3^^2"3 ' 



50 



55 
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Ex, 



727 C(0) C(0} -€((33)3 H 

728 C(0) C(0) -C(CH3)3 H 



Q 



729 C(0) C(0) -C(CH3)3 H ^ 




730 C(0) C(0) -C(CH3)3 H -CgH4CH2CH3-4 



731 C(0) C(0> -C(CH3)3 H -CgH^OCF3-4 

732 C(0) C(0) -C(CH3)3 H 
733. C(0) C(0) -<^(CH3)3 H 



734 C(0) C(0) -C(CH3)3 H CS2^^^2hJ'^ 



73S C(0) C(0) -C(CH3)3 H "CgHg 



736 C(0) C(0) -0(013)3 H 




-CgH4N02-2 



-CgH^CHjCH 





(1 



-C6H3(CH3) 
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Ex. 

NO. G^(X) 0^(Xn 



Be 

737 C(0) C(0) -C(CH3)3 H (f \ 




738 C(0) C(0) -C(CH3)3 H 



739 C(0) C(0) -C(CH3)3 H 



740 C(0) C(0) -C(CH3)3 H 

741 C(0) C(0) -C(CH3)3 H / VS 



742 C(0) C{0) -C(CH3)3 H / VS 





743 C(0) C(0) -C(CH3)3 H 



o 

\ — N 




744 C(0) C(0) -C(CH3)3 H 



74S C(0) C(0) -C(CH3)3 H / V 



746 C(0) C(0) -C(CH3)3 H \ 



EP 0 361 645 A2 



Ex. 



750 C(0) C{0) -C(CH2)3 H "^^^^ 



75X C(0) C(0) -C(CH3)3 H N -CgH^F-A 




754 C(0) C(0) -C(CH3)3 H . -CgHj 



747 C(0) C(0) -C(CH3)3 H A XV -CgH^Cl-: 

748 C(0) C(0) -C(eH3)3 H ^^^^ -CgH^OCHj-B 

749 C(0) C(0) -C(CH3)3 H / -C^H^T-A 




OSO2CH3 



752 C(0) C(0) -C(CH3)3 H -CgHj \ 



753 C(0) C(0) -C(CH3)3 ^ K T' "^6^3 ^^^3 * 2"^ 



755 C(0) C(0) -C(CH3)3 H -C5H5 

756 C(0} C(0) -C(CH3)3 H -<=6^4*=^3"^ 

CI 



69 
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Ex, 



10 



15 



20 



25 



35 



757 C(0) C(0) -C(CH3)3 H -CgH3 (CH3 ) j-S , 3 

o ■ 

758 C(0) C(0) -C(CH3)3 H 




760 C(0) C(0) -C(CHt)-. H' N-= 



30 763 C(0) C(0) -CtCHjjj H 



SCH^ 



751 C(0) C(0) -C(CH3)3 H N-= 



762 C(0) C(0) -C(CH3}3 H N 



SCH. 




CI 



o 



764 C<0) C(0) -C(CH3)3 H -C^H 



765 C(0) C(0) -€((33)3 R -CgHg 



B 



CI 



-CgH3Cl-2-CH3-5 



-CgH3Cl-2-CH3-S 



-CgH4CH3-3 



-CgH3Cl2-3.4 



-Cga3Cl-2-F-3 



45 



766 C(0) CIO) -C(CH3)3 H /"X. 

767 C(0) C(0) -CCCHjjj H 




50 



55 
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Ex. 

No. G^(X) G^(X' ) 



768 C(0) C(0) -C(CH3)3 



769 C(0) C(0) -C(CH-i) 



770 C(0) C{0) -C(CH5) 



771 C(0) C(0) -CCCH^) 



772 C(0) C(0) -C(CH3) 



773 C(0) C(0) -C(CHg) 



774 C(0) C(0) -C(CH3)3 



775 C(0) C(0) -C(<:H3) 



776 C(0) C(0) -C(CH3)3 



777 C(0) C(0) -C(CH3)3 



A B 




61 
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Ex, 




778 C(0) C(0) -C(CH3)3 H ^ "CgH 



CH, 



779 C(0) C(0) -C(CH3)3 H "^^^ 



N 



780 C(0) C(0) .C(CH3)3 H ^ \) 



781 C(0) C(0) -€(013)3 ^ K ) "^6^5 



3 





783 C(0) C<0) -C{CH3)3 H \ y *^6"4^^" 

0 



784 C(0) C{0) h:(CH3)3 H (/ \^ -CgHjClj 

0 




785 C(0) C(0) -CCCHjjj H \ / "^6^4^^3 



786 C(0) C(0) -C(CH3)3 H -CgH3F2-2,6 



782 C(0) C(0) -C(CH3)3 H \ / "<^6"4^"3 

^ O 



787 C(0) C(0) -C(CH3)3 H N^nH '<^^a^^2 



EP 0 361 645 A2 



Ex, 



788 C{0) C(0) -C(CH3)3 H -GgH3Cl-2-OCH3-3 



789 C(0) C(0) -C(CH3)3 H 



790 C(0) C(0) -C(CH3)3 H "^$"5 



N 
! 

791 C(0) C(0) -C(CH3)3 H 0 




CH-, 



792 C(0) C(0) -C(CH3)3 H -CgH4CH2CH3-4 



793 C(0) C(0) -C(CH3)3 H -C5H5 



794 C(0) C(0) -C(CH3)3 H 



N SCH3 



63 
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5 



W 



15 



20 



25 



30 



35 



NO. 








5! 


A 


B 


795 


C(0) 


C(0) 


-CHCCHjlCFj 


H 


-CgH3(Ca3)2-2/3 


-CgH3Cl2-2,4 


796 


C(0) 


C(0) 


-CH(CH3)CF3 


H 


-Cga3(CH3)2-2,3 


-C5H3(CH3)2-3,5 


797 


C(0) 


C(0) 


-CH(CH3JCF3 


H 


-CgH3(CH3)2-2,3 


-CgH3N02-2-CH3-S 


798 


C(0) 


C(0) 


-CH(CH3)CF3 


H 


-<=6«5 




799 


C(0) 


C(0) 


-CH2CF3 


H 


-C5H3Cl2-3,4 


-<:5H3Cl2-3,4 


800 


C(0) 


C(0) 


-CH2CF3 


H 


-CgH^Cl-A 




801 


C(0) 


C(0) 


-CH2CF3 


a 


-^6»5 




802 


C(0) 


C(0) 


h:(CH3)2CN 


a 


-^6«5 




803 


C(0) 


C(0) 


-C(CH3)2CN 


a 


-<=6«5 


-CgH^Cl-4 


804 


C(0) 


C(0) 


-C(CH3)2CN 


H 


-Cga4CH3-4 


-Cga4CH3-3 


805 








H 


-<=6«5 


-C,H.CH,-3 
6 4 3 


806 


C(0) 


C(0) 


-C(CH3)2CN 


a 


-CgH4Ci-4 


-C5H4CI-4 


807 


C(0) 


C(0) 


-C(CH3)2CN 


a 


-<=6«4^»3-^ 


-CgH3(CH3)2-3,S 


808 


C(0) 


C(0) 


-C{CH3)2CN 


a 


-Cga4ca3-4 


-C6H,r-4 


809 


C(0) 


C(0) 


-CCCHjjjCN 


H 


-CgH4Ca3-4 


-CsH^CH3-4 


810 


C(0) 


C(0) 


-C(CH3)(CH2 


CH3)CN 












a 


-<^6«5 




811 


C(0) 


C(0) 


-C(CH3)2CN 


a 




H:gH4CH3-3 


812 


C(0) 


C(0) 


-C(CH3)2CN 


a 




-CgH3(CH3)2-3,5 


813 


C(0) 


C(0) 


-C(CH3)2CN 


a 


-CgH^CH3-2 


-CgHj (083)2-3, 5 


814 


C(0) 


C(0) 




a 




-C6H4CH3-3 


815 


C{Q) 


C(0) 


-C(CH3)2CN 


a 




-C5H4CI-4 


816 


C(0) 


C(0) 


-C(CH3)2CN 


a 




-C5H4CH3-3 


817 


C(0) 


C(0) 


-C(CH3)2CN 


a 




-CgH4CH3-3 


818 


C(0) 


C(0) 


-C(CH3)2CS 


a 




-C5H4CH3-3 


819 


C(0) 


C(0) 


-C(CH3)2C02CH3 














a 






820 


C(0) 


C{0) 


-C(CH3)2CH2CH=CH2 












a 




-C5H4CH3-4 
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1 2 



821 C(0) CCO) -C(CH3)2CH2CH=CH2 

H -CgH4CH3-3 -C5H4CH3-3 

822 C(0) C(0) h:(CH3)2CH2CH=CH2 













a 






823 


C(0) 


CCO) 


-CH2Si(CH3 


)3 


H 




-CgH3N02-2-CH3-5 


824 


C(0) 


C{0) 


-CH2Si(CH3 


)3 


B 




-CgH4Cl-4 


82S 


C(0) 


C(0) 




)3 


H 


-C6H4CH3.2 


-CSH4CH3-2 


826 


C(0) 


C(0) 


-CHjSKCH- 


1)3 


R 


-CgH4N02-2 . 




827 


C(0) 


C(0) 


-CHjSKCH- 


\h 


H 






828 


C(0) 


C(0) 


-CHjSKCH- 




H 




-CgH3(CH3)2-3,5 



Ex. 
No. 

829 




G^(X*) 


r1 


5! 


A 


B 


C(0) 


CH2 


-C(CH3)3 


a 






830 


C(0) 


CH2 


-C(CH3)3 


a 


-<=6«5 




831 


C(0) 


CH2 


-C(CH3)3 


a 






832 


C(0) 


CH2 


-C{CH3)3 


a 


-<=6«S 




833 


C(0) 


CHj 


-C(CH3)3 


a 




-C6H4CF3-4 


834 


C(0) 


CH2 


-C(CH3)3 


a 




-<:gH^C02CH3-4 


83S 


C(0) 


CH2 


-C(CH3)3 


a 




-C5H4NO2-2 


836 


CCO) 


CH2 


-C<CH3)3 


a 




-C6H,F-4 


837 


C<0) 


CH2 


-C(CH3)3 


a 


^> 




638 


C(0) 


CH2 


-C(CH3)3 


a 






839 


C(0) 


CHj 


-C(CH3)3 


a 




-C5H4CN-2 


840 


C(0) 


CH2 


-C(CH3)3 


a 






641 


C(0) 


CH2 


-C(CH3)3 


H 


-C5H4CH3-4 


-C5H4CN-4 


842 


C{0) 




-C(CH3)3 


a 


-CgH,CH3-4 





65 
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Ex. 





No. 










A 


B 


5 


843 


C(0) 


CH, 






6 3 


6 4 2 




844 


C(0) 




-C(CH2)3 


H 




-CgH,OCH3-4 




845 


C{0) 




-C(CH3)3 


H 




-CQH4OCH3-3 


10 


646 


C(0) 




-C(CH3)3 


H 




-CsH^CH3-3 




847 


C(0) 




-C(CH3)3 


H 


-C5H4CH3-4 


-CgH^CH3-3 




648 


C(0) 


CHj 


-C(CH3)3 


H 




-CSH4CH3-4 




849 


C(0) 




•C(CH3)3 


H 


-C5H4CH3-4 


-CSH4CH3-4 


15 


850 


C(0) 




-C(CH3)3 


H 


-C5H3Cl2-3,4 






851 


C(0) 




-C(CH3)3 


H 




-CgH,CH3-4 


20 


852 


C(0) 




-C(CH3)3 


H 


LQI 

A 






Ex. 
No. 




( X' ) 




r2 


B 


25 


853 


C(0) 


CH- 
2 


^ 3 '3 


H 


6 5 




30 


854- 


C(0) 


CH^ 


-C(CH3)3 


H 


-<^6«5 


-CsH,CH3-2 




855 




C(0) 


-C(CH3)3 


H 


6 5 






856 


CHj 


C(0) 


-C(CH3)3 


a 




-CgH,F-4 




857 


«2 


C(0) 


-C(CR3)3 


H 




-CsH4Br-2 


35 


858 


CHj 


C(0) 


-C(CH3)3 


H 




-C5H3Cl2-3,4 




859 




C(0) 


-C(CH3)3 


H 




-CgH4CH3-2 




860 




C(0) 


-C(CH3)3 


H 




-CsH3Cl2-2,3 


40 


861 




C(0) 


-C(CH3)3 


H 


-C6H4CH3-3 






862 




C(0) 


-C(CH3)3 


H 




0 



45 



863 CHj C(0) -C(CH3)3 



50 



55 



EP 0 361 645 A2 



Ex. 








No- G-,(X) G^iX* ) 




864 


C(H) 


C(0) 


-C(CH3)3 


865 


C(H) 


C(0) 


-C(CH3)3 


866 


C(H) 


C(0) 


-C(CH3)3 


867 


C(H) 


C(0) 


-0(013)3 


868 


C(H) 


C(0) 


-C(CH3 ) 3 


869 


C(H) 


C(0) 


-CCCHj) 3 


870 


C(0) 


CH- 


"v-i^3 ; 3 


871 


C(0) 




-C(CH3)3 


872 


C(0) 




-C(CH3)3 


873 


C(0) 


C(0) 


-C(CH3)3 


874 


C(0) 


C(0) 


-0(013)3 


875 


C(0) 


C(0) 


-C(CH3)3 


876 


C(0) 


C(0) 


-C(CH3)3 


Ex, 








No. 














877 


C(0) 


C(0) 


^(CH3)3 


878 


C(0) 


C(0) 


-C(CH3)3 


879 


C(0) 


C(0) 


-0(013)3 


880 


C(0) 


C(0) 


-0(033)3 


881 


C(0) 


C(0) 


-0(033)3 


882 


C(0) 


C(0) 


-0(033)3 


883 


C(0) 


C(0) 


-0(CH3)3 



r2 A B 





-^6«5 


-^6«5 




•^6»5 








-CsH3Cl2-3,4 




-<=6^S 






6 4 J 


D 3 


- 




s 


H 




-CHjCgHs 


H 


-<:6H5 


-CO2CH2CH3 


H 


-N(H)CgHgCH3-4 


-<=6«S 


a 




-^6»5 


H 




-C6H4CH3-3 


H 


-CgH3(CH3)2-2,3 


-0(0)CgH5 


H 


-CgH^CH3-4 


-0(0)CgH5 



a; 

H 
B 



-CgH.CjHj-A 



a -C5H3(CH3)2-2,3 



-OtOCgHj 

-0(0)CgHg 



OH, 



HCOH, 



-OHO5H5 



-O6H4CH3.3 



H 
H 
K 



-053^01-4 

-<=6«5 
•<=6S5 



•OHjOgHg 

-OHClOgHj 

-CHjOgHg 
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Ex. 



,1 



884 C(0) C(0) -C(CH3)3 
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EXAMPLE NO. 1 - Preparation of N -t'butyl-N,N'-(4-choroben20yf)hydrazine 

A suspension of t-butylhydrazine hydrochloride (12.5 g, 0.1 mole) in toluene (100 ml) at 0-5' C was 
treated slowly with 1 equivalent of NaOH solution, prepared from diluting 8 g of 50% NaOH commercially 

5 available solution to 20 ml of the volume with H2O. At 0 to 5' C with mechanical stirring, 2 equivalents of 4- 
chlorobenzoyl chloride (35,9 g. 0.2 mole) and 2 equivalents of NaOH (16 g of 50% NaOH diluted with HsO 
to 40 ml) were added dropwise separately and simultaneously from dropping funnels. The exothermic 
reaction was cooled down by an ice-water bath through the entire addition. After the addition was 
completed, the resulting suspension was stirred at room temperature (RT) for one hour. The white 

TO precipitate (p.p.t.) was collected by suction-filtration and washed with a small amount of toluene and 100 ml 
of H2O. The material was then air-dried, then crystallized from 95% aqueous CH3OH to afford 24.65 g of 
N -t-butyl-N.N -{4-chlorobenzoyt)hydrazine as needles: 
m.p*. 246-248 'C 

Additional product can be obtained by concentrating the mother liquor of crystallization. 

75 

EXAMPLE NO. 3 - Preparation of N'-t-butyl-N,N'-dibenzoylhydrazine 

To a stirred suspension of t-butylhydrazlne hydrochloride (1.24 g, 10 mmoles) in toluene (50 ml) at 
20 room temperature, was added dropwise a solution of 50% aqueous sodium hydroxide (0.8 g, 10 ml). After 
15 minutes, the reaction mixture was cooled to 5*0 and solutions of benzoyl chloride (2.82 gm. 20 ml) in 
toluene (7 ml) and 50% aqueous sodium hydroxide (1.6 g) were added dropwise and simultaneously from 
separate addition funnels while maintaining the temperature below 10*0. Following the addition, the 
reaction mixture was warmed to room temperature and stirred for 1 hr. The reaction mixture was diluted 
25 with ether and the product isolated by filtration. The product was washed with water and ether and dried. 
The product was recrystallized from ethermethanol to afford N'-t-butyl-N.N'-dibenzoylhydrazine as a white 
powder: m.p. 174-176*0. 

30 EXAMPLE NO. ^6 - Preparation of N'-t-butyl-N'-(4-chloroben2l3yl)-N-benzoylhydra2ine 

To a stirred suspension of t-butylhydrazine hydrochloride (1,24 g, 10 mmoles) in toluene (30 ml) at 
room temperature was added dropwise a 50% aqueous solution of sodium hydroxide (0.8 g. 10 mmole). 
After 15 min., the reaction mixture was cooled to 5*0 and a solution of benzoyl chloride (1.42 g, 10 

35 mmoles) in toluene (5 ml) and a solution of aqueous 50% sodium hydroxide (0.8 g. 10 mmole) were added 
dropwise simultaneously from separate addition funnels while maintaining the temperature at or below 10* . 
Following the addition, the reaction mixture was warmed to room temperature and stirred for 1 hr. The 
reaction mixture was diluted with toluene washed with water. The organic layer was separated, dried over 
anhydrous magnesium sulfate and the solvent removed under vacuum to afford a yellow oil which slowly 

40 solidifies on standing. The product was recrystallized from ether-hexane to afford white crystals. 

To a stirred solution of the monobenzoylated compound (1.92 g, 10 mmoles) in toluene (30 ml) at 5* C 
as added dropwise simultaneously from separate addition funnels, solutions of p-chlorobenzoyi chloride 
(1.75 g, 10 mmoles) in toluene (5 ml) and aqueous 50% sodium hydroxide solution^O.S g) while maintaining 
the temperature below 10*0. Following the addition, the reaction mixture was warmed to room temperature 

45 and stirred for 1 hr. The mixture was then diluted with hexane and the precipitated product isolated by 
filtration. The product was washed with water and hexane and dried. The crude product was recrystallized 
from ether-methanol to afford N'-t-butyI-N'-(4-chlorobenzoyl)-N-ben2oy!hydrazine as a white powder: m.p, 
201-204*0. 

50 

EXAMPLE NO. 44 - Preparation of N'-neopentyl-N.N'-dlbenzoylhydrazine 

A solution of benzoylhydrazine (1,36 g. 10 mmoles). 1.1,1 trimethylacetaldehyde (0.86 g, 10 mmoles) 
and acetic acid (catalytic amount) in methanol are stirred at room temperature until hydrazone formation is 
55 complete. The reaction mixture Is brought to a pH of 4 and sodium cyanoborohydride (0.75 g, 12.5 mmoles) 
is added slowly portionwise (the reaction is connected to an aqueous sodium hydroxide trap). Upon 
completion, the reaction Is diluted with excess aqueous sodium hydroxide and the methanol is removed 
under vacuum. The product is partitioned into methylene chloride and washed with aqueous base and 
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water. The organic layer is separated and dried over anhydrous magnesiunn sulfate. The magnesium sulfate 
IS filtered and the methylene chloride removed under vacuum to afford the product as a yellow oil which 
solidifies on standing. The crude 2-neopenty 1-1 -benzoyl hydrazine is benzoylated directly. 

To a Stirred solution of the 2-neopentyt-l-ben2oylhydra2ine in toluene (40 ml) at 5*C were added 

5 dropwise and simultaneously solutions of benzoyl chloride {1,4 g. 10 mmoles) in toluene (5 ml) and 
aqueous 50% sodium hydroxide solution (0.8 g) while maintaining the temperature below 10* C. After the 
addition, the reaction mixture was warmed to room temperature and stirred for 1 hour. The reaction mixture 
was diluted with hexane and the precipitated product isolated by filtration. The product was washed with 
water and hexane and dried. The crude product was recrystallized from methanol to afford N -neopentyl- 

10 N.N -dibenzoylhydrazine as a white powder: m.p. 237-239* C. 

EXAMPLE NO. 102 - Preparation of N^-t-butyl-N 'benzoyl-N-4'Ch!orothioben2oylhydra2ine 

15 A mixture of 4-chloro-methytthio-thiobenzoate (3.0 g, 0.015 mol) and t-butyl hydrazine hydrochloride 
(2.0 g, 0.016 mol) in 5 ml of pyridine was heated at 90*C for 18 hours. The' mixture was poured into 0.1 N 
HCL ether. The layers were separated and the organic extracts were washed with 3 portions of 0.1 N HCI 
followed by saturated aqueous NaHCO. After the extracts were dried over anhydrous magnesium sulfate, 
the solvents were removed under vacuum to afford 1.9 g of a brown solid. Chromatography on silica gel 

20 using ether (25%)-methytene chloride (25%)-hexane as eluant afforded 0.8 g of a golden yellow solid. The 
solid was dissolved in 3 ml of methylene chloride and treated with pyridine (1 ml) and benzoyl chloride (0.6 
ml). After 24 hours at 23 *C, the reaction mixture was poured onto 0.1 N HClether, The organic layer was 
washed with saturated aqueous sodium bicarbonate and was dried over anhydrous magnesium sulfate. 
Evaporation of solvents gave a yellow oil which was chromato^raphed on silica gel using ether (25%)- 

25 methylene chloride (25%)-hexane as eluant to give 0.15 g of N -t-butyl-N'-ben2oyl-N-4-chlorothioben2oyl- 
hydrazine as a yellow solid: 
m.p. 160-162' C. 

^^MPLE NO. 103 - Preparation of N'-t-butyl-N'-thioben2oyl-N-ben2oylhydra2ine 

A mixture of N'-t-butyl-N-benzoyi hydrazine (60% purity, 1.0 g, 0.0031 mol) and S-(thiobenzoyl)- 
thioglycolic acid (1.0 g, 0.0047 mol) in 3 ml of pyridine was heated at about 90* C for 24 hours. The dark 
colored mixture was cooled and poured into 0.1 N HCI/ether. The organic layer was washed with three 15 
35 ml portions of 0.1 N HCI followed by saturated aqueous sodium bicarbonate. The organic extracts were 
dried over anhydrous magnesium sulfate. Evaporation of the solvents afforded 0,5 g of a brown oil which 
was recrystallized from ether-hexane to yield 0.2 g of N -t-butyl-N -thiobenzoyl-N-benzoylhydrazine as a tan 
solid: m.p. 169-171 *C. 

40 

EXAMPLE NO, 1 48 - Preparation of N'-t-butyl-N-(2-hydroxymethylben2oyl)-N'-benzoylhydrazine 

t-Butylhydrazine (0.1 mol) in 75 ml ethanol was treated with 50% aqueous sodium hydroxide (0.11 mol), 
Phthalide (0.1 mol) was added and the mixture was reftuxed for 5 days. After cooling, water was added and 
45 the crude product was isolated by filtration, nitration through silica gel afforded N'-t-butyl-N-(2-hydrox- 
ymethylbenzoyl)hydrazine (3.0 g): m.p. 116-118* C. 

0.7 g of N'-t-butyl-N-(2-hydroxymethylbenzoy!) hydrazine and 1.1 g benzoyl chloride are combined in 10 ml 
of 5% NaOH and stirred at room temperature for 1.5 hours. The solids are filtered off, washed with water 
and then ether to afford 0.6 g of white solid N, t butyl-N-(2-(ben2oyloxymethyl)benzoyl)-N'-be- 
50 nzoylhydrazine: m.p. 190-191 ' C. 

EXAMPLE NO. 220 - Preparation of N-(3-totuoyl)-N'-t-butyl-N'-benzoylhydra2ine 

55 

Step 1 

To a stirred suspension of t-buty!hydrazine (51 g) in a mixture of dioxane and water (2:1) (150 ml) was 



EP 0 361 645 A2 



added sodium hydroxide (32 g of a 50% aqueous solution). After 10 min., the solution was cooled to 5*C 
and di-t-butyldicarbonate (42 g) was added dropwise so as to maintain the reaction temperature below 
10* C. the reaction mixture was warmed and stirred 2 hours at room temperature. The reaction mixture was 
filtered, washed with water and dried to afford N-t-butyloxycarbonyl-N -t-butyihydrazine {74 g) as a white 
5 crystalline solid: m.p. 69-71 ' C. 



Step 2 

10 To a stirred solution of N-t-butyloxycarbonyt-N -t-butylhydrazine (61 g) in toluene (120 ml) was added 
benzoyl chloride (45 g) and sodium hydroxide (31 g of a 50% aqueous sodium hydroxide solution) dropwise 
and simultaneously. After stirring for 1 hour at room temperature, the solid N-t-butyloxycarbonyl-N -t-butyl- 
N -benzoythydrazine was filtered, washed with water, hexane and dried to afford 52 g of product: m.p. 167- 
170* C. 

15 

Step 3 

The N-t-butoxycarbonyl-N'-t-butyl-N'-benzoylhydrazine (52 g, 0.18 mol) was stirred at room tempera- 
20 ture in a methanolic hydrochloric acid solution for 4 days. The reaction mixture was neutralized with 
saturated aqueous sodium bicarbonate. The white precipitate was filtered, washed with water and dried in 
vacuo to give 30 g of N -t-butyt-N.-benzoylhydrazine:- 
(Trpn24-125*C- 

25 

Step 4 

To a stirred mixture of N'-t-butyl-N'-benzoylhydrazine (1.0 g) in 15 ml toluene and aqueous sodium 
hydroxide (0.5 g of 50% NaOH)" was added 3-toluoyl-chloride (0,9 g). After stirring for 2 hours, the product 
30 was isolated by filtration to give N'-t-butyl-N-(3-toluoyl)-N'-benzoylhydrazine in good yield: m.p. 111-1 14' C. 

EXAMPLE NO. 295 - Preparation of N'*(1.1-dimethyl'ethyl)-N,N'-dibenzoylhydrazine 

35 To a gently refluxing solution of ethyl magnesium bromide (150 ml of 1 M solution) was added acetone 
azine (20 g) dissolved in diethyl ether (80 mi). The solution was refluxed for three days. Upon cooling, a 
saturated solution of ammonium chloride (75 ml) was added. The aqueous layer was separated and washed 
twice with diethyl ether (150 ml). The combined ether extracts were dried over anhydrous magnesium 
sulfate, filtered and the ether removed at reduced pressure. The product was distilled through a vigreux 

40 column at 3 torr and collected in a dry ice/acetone cooled receiving flask. The boiling point was 40-50* . 15 
g of product was collected. 

Oxalic acid (17 g) was dissolved in a solution of ethanol:diethyI ether (1:1) (150 ml) and water (3.3 g) 
was added. To this acid solution was added the hydrazone (13 g) dissolved in diethyl ether (30 ml). The 
solution was stirred for 24 hours then filtered. The solid is washed once with diethyl ether. The filtrate was 

45 concentrated and combined with the solid to afford a 77% yield (16.3 g) of the hydrazine oxalate. 

The 1,1-dimethylethylhydrazine oxalate (2 g) was dissolved in toluene and neutralized with 50% 
aqueous sodium hydroxide. To this solution was added benzoyl chloride (4.02 g) and sodium hydroxide 
(50% Aq, solution) (2.45 g) at 25* C. The reaction mixture was warmed to room temperature and stirred 3 
hours. The mixture was diluted with hexane and filtered to afford the product as a white solid (0.5 g). 

50 

EXAMPLE NO. 324 - Preparation of N'-t-butyl-N-(thio-benzoyl)-N"-(3-toluoyl)hydrazine 

S-(thlobenzoyl)thioglycolic acid (3.0 g) was dissolved in 20 ml pyridine, treated with t-butyl hydrazine 
55 hydrochloride (excess, ca. 4 g) and then was heated at ca. 120*0 for 14 hours. Water (120 ml) was added 
and the mixture was extracted with ether. The organic extracts were dried over anhydrous magnesium 
sulfate, filtered and evaporated to give crude N'-t-butyl-N-(thiobenzoyl)hydrazine as a viscous yellow oil. 

N'-t-butyl-N-(thiobenzoyl)hydra2ine (ca. 1 g). m-toluoyi chloride (approx. 0,7 g) and 50% aqueous 
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sodium hydroxide (6 drops) were mixed in 1 ml water and 10 ml toluene at 23* C. After stirring for 3 hours, 
ether-hexane was added and the product was isolated by filtration (0,25 g): m.p, 165-168* C. 

5 EXAMPLE NO. 344 - Preparation of N'-t'butyl'N-(3'(N.N-dimethylcarbamoyl)benzoyl])-N'-be n2oylhydra2ine 

^ N-(3-hydroxybenzoyl) N^-t-butyl-N'-benzoylhydrazine (0.2 g) was stirred in tetrahydrofuran (15 ml) at 
23 'C. Solid potassium t-butoxide (0.1 g) was added and the solution went from clear colorless to cloudy 
yellow. After stirring 10 minutes at room temperature, N.N-dimethylcarbamoyI chloride was added dropwise 
w (0.1 g). With the addition the solution turned colorless and a precipitate appeared. Saturated aqueous 
NaHC03 and ether were added, the layers separated and the organic dried over magnesium sulfate, filtered 
and rotavapped to afford an oily solid. 

/5 EXAMPLE NO. 625 - Preparation of N'-t-butyl'N-(4-(4.4-dimethyloxazol-2-yl)ben2oyl)-N'-(3-tolu oyl)hydrazine 

1.2 g of N'-t-butyl-N-(4-carbomethoxybenzoyl)-N'-(3 toluoyl)hydra2ine was heated in 2 ml of 2-amino-2- 
methyl-1-propanoI at 90-100* C for 5 hours. After cooling, the mixture was diluted with ether. methylene 
chloride and washed with 0.1 N HOI. The organic layer was evaporated to afford 1.0 g of the' corresponding 
20 amide. 

The amide in 10 ml of chloroform was treated with 0.25 g of thionyl chloride and stirred at 23* C for 1.5 
hours. Saturated aqueous sodium bicarbonate was added and the layers separated. Evaporation of the 
organic layer afforded the product as a foam. 

25 

EXAMPLE NO. 635 - Preparation of N-methyl-N'-t-butyl'N.N'-dibenzoylhydrazine 

To a stirred solution of N'-t-butyt-N.N -dibenzoylhydrazine (2.5 g. 0.008 M) in dimethylformamide (DMF) 
(30 ml) at room temperature under nitrogen was added portionwise sodium hydride (60% oil dispersion) 
30 {OA g. 0.009 M). The mixture was stin-ed at room temperature for 0.5 hours, and then methyl iodide (1.0 g, 
0.008 M) was added dropwise. The reaction mixture was allowed to stir for 1 hour. 

The mixture was then diluted with water (50 ml), neutralized with 10% HCI and the product extracted 
into methylene chloride (50 ml). The methylene chloride layer was washed with water (5 x 20 ml), dried 
over anhydrous magnesium sulfate and the methylene chloride removed under vacuum to afford N-methyi- 
35 N -t-butyl-N.N -dibenzoylhydrazine as an oil. 

EXAMPLE NO. 636 - Preparation of N-benzyl-N'-t-butyl-N.N'-dibenzoylhydrazine 

40 To a stirred solution of N'-t-butyl-N.N -dibenzoylhydrazine (2 g, 0.006 M) in DMF (25 ml) at room 
temperature under nitrogen was "added portionwise sodium hydride (60% oil dispersion) (0.3 g, 0.007 M). 
The mixture was stinred at room temperature for 0.5 hours, and then benzyl bromide (1.2 g, 0.007 M) was 
added dropwise. The reaction mixture was warmed to 60 *C and allowed to stir for 2 hours. The mixture 
was then diluted with water (50 ml), neutralized with 10% HCI and the product extracted into methylene 

45 chloride (50 ml). The methylene chloride layer was washed with water (5 x 20 ml), dried over anhydrous 
magnesium sulfate and the methylene chloride removed under vacuum to afford N-benzyi-N -t-butyl-N.N - 
dibenzoylhydrazine as an oil. 

50 EXAMPLE NO. 637 - Preparation of N-allyl-N'-t-butyl-N.N'-dibenzoyihydrazine 

To a stirred solution of N -t-butyl-N,N -dibenzoylhydrazine (3 g, 0.011 M) in DMF (30 ml) at room 
temperature under nitrogen was added portionwise sodium hydride (60% oil dispersion) (0.5 g, 0.012 M). 
The mixture was stirred at room temperature for 0.5 hours, and then allyl iodide (1.8 g, 0.01 M) was added 
55 dropwise. The reaction mixture was warmed to 60* C and stirred for 2 hours. The mixture was then diluted 
with water (50 ml), neutralized with 10% HCI and the product extracted into methylene chloride (50 ml). The 
methylene chloride layer was washed with water (5 x 20 ml), dried over anhydrous magnesium sulfate and 
the methylene chloride removed under vacuum to afford N-allyl-N'-t-butyl-N,N'-dibenzoylhydrazine as an 
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oil. 



EXAMPLE NO. 638 - Preparation of N'methoxymethyi-N -t-bu'tyl-N-N'-dibenzoylhydraain e 

5 ^ 

N -t-butyl-N.N'-dibenzoylhydrazine (2 g. 0.007 M) was stirred at room temperature in a two phase 
system' of toluene-50% sodium hydroxide with 100 mg of phase transfer catalyst {tetra-n-butylammonium 
hydrogen sulfate). Methoxymethyl chloride (1,2 g, 0.015 M) was added dropwise and~the mixture was 
stirred 3 hours. The layers were separated and the toluene layer was washed several times with water (until 
70 the water washes were neutral). The toluene solution was dried over anhydrous magnesium sulfate and the 
toluene removed under vacuum to afford N-methoxymethyl-N'-t-butyl-N.N'-dibenzoylhydrazine as a thick 
oil. 



EXAMPLE NO. 639 - Preparation of N-methylthiomethyl-N'-t'butyl-N.N''dibenzoylhydra2ine 

To a stirred suspension of sodium hydride (a 50% oil dispersion washed 2 times with 20 ml pentane) 
(0.21 g, 0.0043 M) in dry DMF (20 ml) under nitrogen at room temperature was added N'-t-butyl-N.N'- 
dibenzoyihydrazine (1 g, 0.0034 M) portionwise as a solid. The mixture was stirred at room tem'perature for 
20 1/2 hour and methylthiomethylchloride (0.34 g, 0.0035 M) was added dropwise. The resulting mixture was 
heated at 50 *C overnight, cooied. diluted with methylene chloride and washed repeatedly with water. The 
organic layer was dried over anhydrous magnesium sulfate and the methylene chloride removed under 
vacuum. The oily residue was chromatographed on silica gel using methylene chloride to afford N- 
methylthiomethyl-N'-t-butyl-N,N'-dibenzoylhydrazine as an oil (60% yield). 

25 

EXAMPLE NO. 642 - Preparation of N'(2'propynyl)-N''t-butyl-N-ben2oyl-N'-(3.5-dimethylbenzoyl)hydrazine 

To a stirred suspension of N'-t-butyl-N-ben20yl-N'-(3,5-dimethylben2oyl)hydrazine (1.5 g) In dimethyl- 
30 formamide (DMF) (20 mi) was added sodium hydride (200 mg of 60% oil dispersion) portionwise. After 15 
min., propargyl bromide (0.6 g) was added to the reaction mixture dropwise and the reaction stirred for 1 
hour. The reaction mixture was diluted with ethyl acetate (50 ml) and washed with water (5 x 20 ml). The 
organic layer was then dried over magnesium sulfate and the solvent removed under vacuum to afford N-(2- 
propynyl)-N'-t-butyl-N-ben2oyl-N'-(3,5-dimethylbenzoyl)hydrazine as a yellow amorphous solid. The prod- 
35 uct, N-(2-propyny!)-N'-t-butyl-N-benzoyl-N'-(3.5-dimethylbenzoyl)hydra2ine. was purified by column 
chromatography on silica gel (solvent system: methylene chloride) to afford a 70% yield as a white solid. 

EXAMPLE NO. 646 - Preparation of N -t-butyl-N-cyclohexylcarbonyl-N'-benzoylhydrazine 

40 

To a stirred suspension of t-butylhydrazine hydrochloride (2,0 g. 0.016 M) in toluene (30 ml) was added 
50% sodium hydroxide (1.3 g,'0.016 M). After 15 minutes, the mixture was cooled to 5*0 and cyclohex- 
anecarbonylchloride (2.4 g, 0.016 (A) and 50% sodium hydroxide (1.3 g, 0.016 M) were added separately 
and simultaneously so as to maintain the reaction temperature below 10*0. After the addition, the reaction 

45 mixture was allowed to warm to room temperature and stirred for 1 hour. The mixture was diluted with 
hexane and the solid product isolated by filtration. This product (1.5 g, 0.008 M) was dissolved in a stirred 
mixture of toluene (30 mi) and cooled on ice. To this mixture was added benzoyichloride (1.1 g, 0.008 M) 
and 50% sodium hydroxide (0.6 g. 0.008 M) simultaneously. After addition, the mixture was stirred for 12 
hour, diluted with hexane and the solid product, N -t-butyl-N-cyclohexylcarbonyl-N -benzoylhydrazine. 

50 isolated by filtration. 

EXAMPLE NO. 648 - Preparation of N'-t-butyl-N-valeryl-N'-benzoylhydrazinei 

55 To a stirred suspension of t-butyihydrazine hydrochloride (24.8 g, 0.20 mole) in toluene (150 ml) at 5* C 
was added one equivalent of NaOH, prepared by diluting 16 g of 50% aqueous (aq.) NaOH to 30 ml. After 
addition, valeryl chloride (24 g, 0.2 mole) and another one equivalent of NaOH solution (30 ml) were 
dropwise added separately and simultaneously. The reaction mixture was warmed to room temperature and 
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stirred for 40 minutes. The two phase mixture was separated and the organic layer was washed with water 
and brine. The organic layer was dried over Na2S0i and concentrated under vacuum to give a colorless oil. 

To a stirred solution of 1-t-butyl-2-valeryl-hydra2ine (4 g, 0.023 M) In toluene (40 ml) at S' C was added 
benzoyl chloride (3.4 g, 0.024 M) and 50% aq, sodium hydroxide (0.98 g. 0.024 M). After addition, the 
5 mixture was warmed to room temperature and stirred 2.5 hour. The mixture was diluted with ethylacetate 
(50 ml) and washed with water (2 x 25 ml) and brine (1 x 25 ml). The organic layer was dried over 
magnesium sulfate and concentrated under vacuum to afford N -t-butyl-N-valeryl-N -benzoylhydrazine as a 
yellow oil. 

10 

EXAMPLE NO. 654 - Preparation of N -t-butyl-N-phenylacetyl-N'-benzoylhydrazine 

To a stirred suspension of t-butylhydrazine hydrochloride (2.0 g, 0.016 M) In toluene (30 ml) was added 
50% sodium hydroxide (1,3 g. 0.016 M). After 15 minutes, the mixture was cooled to 5* C and phenyiacetyl 

15 chloride (2.4 g, 0.016 M) and 50% sodium hydroxide (1.3 g, 0.016 M) were added separately and 
simultaneously so as to maintain the reaction temperature below 10 'C. After the addition, the reaction 
mixture was allowed to warm to room temperature and stirred for 1 hour. The mixture was diluted with 
hexane and the solid product isolated by filtration. This product (3.2 g, 0.015 M) was dissolved in a stirred 
mixture of toluene (30 ml) and cooled on ice. To this mixture was added benzoylchloride (2.2 g, 0.016 M) 

20 and 50% sodium hydroxide (1.3 g. 0.016 M) simultaneously. After addition, the mixture was stirred for 12 
hour, diluted with hexane and the solid product, N -t-butyl-N-phenylacetyl-N -benzoylhydrazine. Isolated by 
filtration. 



25 EXAMPLE NO. 656 - Preparation of N'-t-butyl-N-cyclohexenylcarbonyl-N -benzoylhydrazine 

To a stirred suspension of t-butylhydrazine hydrochloride (0.86 g, 0.007 M) In toluene (30 ml) was 
added 50% sodium hydroxide (0.55 g. 0.007 M). After 15 minutes, the mixture was cooled to 5*C and 
cyclohexenylcarbonyl chloride (1 .0 g, 0.007 M) and 50% sodium hydroxide (0.55 g. 0.007 M) were added 

30 separately and simultaneously so as to maintain the reaction temperature below 10* C. After the addition, the 
reaction mixture was allowed to warm to room temperature and stirred for 1 hour. The mixture was diluted 
with hexane and the solid product isolated by filtration. This product (1.2 g, 0.006 M) was dissolved in 
toluene (30 ml) and cooled on Ice while stirring. To this mixture was added benzoylchloride (1.0 g, 0.007 M) 
and 50% sodium hydroxide (1.3 g, 0.007 M) simultaneously. After addition, the mixture was stirred for 1/2 

35 hour, diluted with hexane and the solid product, N -t-butyl-N-cyclohexenylcarbonyl-N'-benzoylhydrazine, 
was isolated by filtration. 

EXAMPLE NO. 659 - Preparation of N'-t-butyl-N-(beta-loropivaloyl)-N'-benzoylhydra2ine 

40 

To a stin'ed suspension of t-butylhydrazine hydrochloride (200 g, 1.61 mole) in acetone (400 ml) was 
dropwise added triethylamine (2*00 g, 1 .98 mole). After addition, the mixture was refluxed for 3 hours while 
periodically adding magnesium sulfate (100 g total). The mixture was cooled to room temperature and 
funnel filtered. The filtrate was dried over magnesium sulfate and concentrated under vacuum at 5* C until a 

45 slurry formed. The mixture was diluted with ethyl acetate (100 ml) and was filtered. The filtrate was distilled 
yielding a yellow oil: b.p. 121-127*0. Into a stirred suspension of 1 -t-butyl-2-acetonehydrazone (43 g. 0.34 
mole) in toluene (250 ml) at 5*0 was added 10% aq. sodium hydroxide (200 ml, 0.50 mole). After 
additional benzoylchloride (70 g, 0.50 mole) was added dropwise to this mixture. Stirring was continued for 
2 hours at 5* 0 and 72 hours at room temperature. The mixture was diluted with ethyl acetate (300 ml) and 

50 washed with water (3 x 200 ml) and brine (200 ml). The organic layer was dried over magnesium sulfate 
and concentrated at 35* C under vacuum to afford a yellow oil. 

A mixture of 1-t-butyl-dibenzoyl-2-acetone hydrazone (90 g, approximately 60% pure, approximately 0.3 
mole), ethanol (50(5 ml. 200 prooO and 10% aq. hydrochloric acid (500 ml) was stirred overnight at room 
temperature. The mixture was concentrated under vacuum to a thick slurry. The slurry was suction filtered 

55 with a water wash (400 ml). The solids were air-dried overnight. 

The solids were dissolved in a water (200 ml) and methanol (100 ml) solution on a steam bath. The 
mixture stood at room temperature overnight. The mixture was suction filtered and rinsed with cold water 
(100 ml) and the solids were air dried overnight. The solids were dissolved in 10% aq. hydrochloric acid 
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(300 ml) and were washed with ethyl acetate (3 x 300 ml). The ethyl acetate washes were combined and 
extracted with 10% aq. hydrochloric acid {250 ml). The 10% aq. hydrochloric acid layers were combined 
and were neutralized with 50% aq. sodium hydroxide while being stirred. Stirring was continued for 1 hour 
at room temperature. The mixture was suction filtered and rinsed with water (100 ml) and the solids were 

5 air-dried yielding a white solid: m.p. 125-126* C. 

To a stirred solution of 1-t-butyl-1-benzoyIhydra2ine (1 g. 0.005 M) In toluene (40 ml) cooled to 5'C 
was added 3-chloro-2.2-dimethylpropionyichloride (1.2 g, 0.007 M) and 50% aq. sodium hydroxide (0.45 g. 
0.0056 M) so as to maintain the temperature below 10* C. The mixture was warmed to room temperature 
and stirred 1 hour. The mixture was diluted with hexane (40 ml) and water (10 mi). The white solid product 

10 N -t-butyl-N-(beta-chloropivatoyl)-N'-ben2oylhydra2ine was isolated by suction filtration, washed with 50 ml 
hexane and 50 ml water and dried. 



EXAMPLE NO. 661 - Preparation of N'-t-buty(-N-(1.2.2.-trichlorovinyl)carbonyl-N'-benzoylhydra zine 

IS ' ' 

To a stirred suspension of t-butylhydrazine hydrochloride (200 g, 1 .61 mole) in acetone (400 ml) was 
dropwise added triethylamine (200 g, 1.98 mole). After addition, the mixture was refluxed for 3 hours while 
periodically adding magnesium sulfate (100 g total). The mixture was cooled to room temperature and 
funnel filtered. The filtrate was dried over magnesium sulfate and concentrated under vacuum at 5* C until a 

20 slurry formed. The mixture was dilued with ethylacetate (100 ml) and was filtered. The filtrate was distilled 
yielding a lightly yellow tinted oil: b.p. 121-127* C. To a stirred suspension of 1 -t-butyl-2-acetone-hydra2one 
(43 g, 0.34 mole) in toluene (250 ml) at 5*C was added 10% aq. sodium hydroxide (200 ml, 0.50 mole). 
After addition, benzoylchloride (70 g, 0.50 mole) was added dropwise to the mixture. Stirring was continued 
for 2 hours at 5* C and 72 hours at room temperature. The mixture was diluted with ethyl acetate (300 ml) 

25 and washed with water (3 x 200 ml) and brine (200 ml). The organic layer was dried over magnesium 
sulfate and concentrated at 35* C under vacuum yielding a yellow oil. 

A mixture of 1-t-butyl-1-benzoyl-2-acetone hydrazone (90 g. approximately 60% pure, approximately 0.3 
mole), ethanol (500 ml, 200 proof) and 10% aq. hydrochloric acid (500 ml) was stirred overnight at room 
temperature. The mixture was concentrated under vacuum to a thick slurry. The slurry was suction filtered 

30 and washed with water (400 ml). The solids were air-dried overnight. 

The solids were dissolved in a water (200 ml) and methanol (100 ml) solution on a steam bath. The 
mixture stood at room temperature overnight. The mixture was suction filtered and' rinsed with cold water 
(100 ml) and the solids were air dried overnight. The solids were dissolved in 10% aq. hydrochloric acid 
(300 ml) and were washed with ethyl acetate (3 x 300 ml). The ethyl acetate washes were combined and 

35 extracted with 10% aq. hydrochloric acid (250 ml). The 10% aq. hydrochloric acid layers were combined 
and were neutralized with 50% aq. sodium hydroxide while being stirred. Stirring was continued for 1 hour 
at room temperature. The mixture was suction filtered aiid rinsed with water (100 ml) and the solids were 
air-dried yielding a white solid: m.p. 125 126* C. 

To a stirred solution of l-t-butyl-l-benzoylhydrazine (1,5 g. 0.008 M) in methylene chloride at 5* C was 

40 added, simultaneously and separately, trichloroacryloylchlorlde (1.7 g, 0.009 M) and triethylamine (0.9 g, 
0.009 M). After addition, the reaction was wamned to room temperature and stirred for 3 hours. The flask's 
contents were diluted with 50 ml methylene chloride and washed with water (3 x 75 ml) and brine solution 
(1 X 75 ml). The organic layer was dried over magnesium sulfate and the solvent removed under vacuum to 
afford N'-t-butyl-N-(1 ,2,2-trichlorovinyl)carbonyl-N'-ben2oylhydrazine as a white solid product, 

45 

EXAMPLE 682 - Preparation of N'-t-butyl-N-benzoyl-N'-n-pentanecarbonylhydrazine 

To a stirred suspension of t-butylhydrazine hydrochloride (1 g, 0.008 M) in toluene (30 ml) at room 
so temperature was added dropwise a 50% aqueous solution of sodium hydroxide (0.64 g, 0.008 M). After 15 
minutes, the reaction mixture was cooled to 5*C and a solution of benzoyl chloride (1.12 g, 0.008 M) in 
toluene (5 ml) and a solution of aqueous 50% sodium hydroxide (0.64 g, 0.008 M) were added dropwise 
simultaneously from separate addition funnels while maintaining the temperature at or below 10* C. 
Following the addition, the reaction mixture was warmed to room temperature and stirred for 1 hour. The 
55 reaction was diluted with hexane and the solid N -t-butyl-N -benzoylhydrazine was isolated by filtration. 

To a stinred solution of the monobenzoylated compound (1.4 g, 0.0073 M) in toluene (30 ml) at s'C 
were added dropwise simultaneously from separate addition funnels, solutions of hexanoyi chloride (1 g. 
0.0073 M) in toluene (5 ml) and aqueous 50% sodium hydroxide solution (0.58 g, 0.0073 M) while 
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maintaining the temperature below 10* C. Following the addition, the reaction mixture was warmed to room 
temperature and stirred for l hour. The mixture was then diluted with hexane and the solid product isolated 
by filtration. The product was washed with water and hexane and dried. The cryde product was recrystal- 
lized from ether-methanol to afford N -t-butyl-N-benzoyi-N'-n-pentanecarbonylhydrazine as a white powder* 
5 m.p. 117-118*C. " 



EXAMPLE 683 - Preparation of N -t-butyl-N-benzoyl-N'-cyclohexanecarbonylh ydrazine 

10 To a stirred suspension of t-butylhydrazine hydrochloride (1 g, 0.008 M) in toluene (30 ml) at room 
temperature was added dropwise a 50% aqueous solution of sodium hydroxide (0.64 g, 0.008 M). After 15 
minutes, the reaction mixture was cooled to 5*C and a solution of benzoyl chloride (1.12 g. 0,008 M) in 
toluene (5 ml) and a solution of aqueous 50% sodium hydroxide (0,64 g. 0.008 M) were added dropwise 
and simultaneously from separate addition funnels while maintaining the temperature at or below lO'C, 

75 Following the addition, the reaction mixture was warmed to room temperature and stirred for 1 hour. The 
reaction was diluted with hexane and the solid N -t-butyl-N-benzoylhydrazine was isolated by filtration. 

To a stirred solution of the monobenzoylated compound (1.4 g, 0,0073 M) in toluene (30 ml) at S'C 
were added dropwise and simultaneously from separate addition funnels, solutions of cyclohexanecarbonyl 
chloride (1.1 g, 0.0073 M) in toluene (5 ml) and aqueous 50% sodium hydroxide solution (0.58 g. 0.0073 M) 

20 while maintaining the temperature below 10* C. Following the addition, the reaction mixture was warmed to 
room temperature and stirred for 1 hour. The mixture was then diluted with hexane and the solid product 
isolated by filtration. The product was washed with water and hexane and dned. The crude product was 
recrystallized from ether-methanol to afford N -t-butyl-N-benzoyl-N -cyclohexanecarbonylhydrazme as a 
white powder: m.p. 202-204* C. 

25 

EXAMPLE 688 - Preparation of N'-t-butyl-N-benzoyl-N^-pivaloylhydrazine 

To a stirred suspension of t-butylhydrazine hydrochloride (2 g, 0.016 M) in toluene (50 ml) at room 
30 temperature was added dropwise a 50% aqueous solution of sodium hydroxide (1.28 g, 0.016 M). After 15 
minutes, the reaction mixture was cooled to 5'C and a solution of t^enzoyl chloride (2.3 g, 0.017 M) in 
toluene (5 ml) and a solution of aqueous 50% sodium hydroxide (1.36 g, 0.017 M) were added dropwise 
simultaneously from separate addition funnels while, maintaining the temperature at or below 10* C. 
Following the addition, the reaction mixture was warmed to room temperature and stirred for 1 hour. The 
35 reaction mixture was diluted with hexane and the solid N -t-butyl-N-benzoyihydrazine was isolated by 
filtration. 

To a stirred solution of the monobenzoylated compound (2 g. 0.010 M) in pyridine (15 ml) was added 
pivaloyl chloride (1.8 g. 0.015 M) and a catalytic amount of 4-dimethylamino pyridine. The mixture was 
heated to 60 *C and stirred for approximately l hour, cooled and diluted with methylene chlonde. The 
40 organic layer was washed with 10% HCI (3 x 25 ml) and water (50 ml), dried over magnesium sulfate and 
the solvent removed under vacuum. The solid product was recrystallized from methanol-ether to afford N -t- 
butyl-N-benzoyl-N'-pivaloylhydrazine in 60% yield as a white solid; m.p. 217-220* C. 

45 EXAMPLE 689 - Preparation of N'-t-butyl-N-benzovl-N^-phenylacetylhydrazine 

To a stirred suspension of t-butylhydrazine hydrochloride (1 g, 0.008 M) in toluene (30 ml) at room 
temperature was added dropwise a 50% aqueous solution of sodium hydroxide (0,64 g, 0.008 M). After 15 
minutes, the reaction mixture was cooled to 5*C and a solution of benzoyl chloride (1.12 g. 0.008 M) in 

50 toluene (5 mi) and a solution of aqueous 50% sodium hydroxide (0.64 g. 0.008 M) were added dropwise 
simultaneously from separate addition funnels while maintaining the temperature at or below 10* C. 
Following the addition, the reaction mixture was warmed to room temperature and stirred for 1 hour. The 
reaction was diluted with hexane and the solid N'-t-butyl-N-benzoylhydrazine was isolated by filtration. 

To a stin-ed solution of the monobenzoylated compound (1.5 g, 0.0078 M) in toluene (30 ml) at 5* C 

55 were added dropwise and simultaneously from separate addition funnels, solutions of phenylacetyl chloride 
(1.2 g, 0.008 M) in toluene (5 ml) and aqueous 50% sodium hydroxide solution (0.63 g, 0.0078 M) while 
maintaining the temperature below 10* C. Following the addition, the reaction mixture was warmed to room 
temperature and stirred for 1 hour. The mixture was then diluted with hexane and the solid product isolated 
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by filtration. The product was washed with water and hexane and dried. The crude product was recrystal- 
lized from ether-methanol to afford N'-t-butyl-N-benzoyl-N'-phenylacetyihydrazine as a white powder: m.p. 
1 67-1 69 'C. 

5 

EXAMPLE 691 - Preparation of N^-t-butyl-N-benzoyl-N '(beta'trifluoronnethylcrotonyl)hydrazin e 

N -t-butyi-N-benzoylhydrazine (1.0 g.) in 2 nnl toluene was added dropwise to a solution of beta- 
trifiuoromethylcrotonyl chloride (prepared by addition of oxalyl chloride (1.3 g) to a solution of 1.5 g beta- 
10 trifluoromethylcrotonic acid in 5 nnl toluene at 23* C). After 30 minutes at 23 *C. the reaction mixture was 
partitioned between saturated aqueous sodium bicarbonate (20 ml) and ether (20 ml). The ether layer was 
evaporated under reduced pressure to about 10 ml and the excess hydrazine was removed by filtration. 
The filtrate was evaporated to give N -t-butyl-N-benzoyl-N -(beta-trifluoromethylcrotonyl)hydrazine as a 
colorless oil. 

15 

EXAMPLE 699 - Preparation of N'-t-butyl-N-benzoyl-N'-methacryloylhydrazine 

N'-t-butyl-N-benzoylhdyrazine (0.9 g) suspended in 10 ml toluene and 1 ml H2O containing 0.3 g 50% 
20 sodium" hydroxide was treated with 1.2 g of methacryloyi chloride at 23* C. After 18 hours. 5 ml of hexane 
was added and N'-t-butyl-N-benzoyl-N'-methacryloylhydrazine was collected by filtration: m.p. 148-152* C. 

EXAMPLE 702 - Preparation of N'-t-butyl-N'-cyclobutanecarbonyl-N-(4-chlorobenzoyl)hydra2ine 

To a stirred solution of N'-t-butyl-N-(4-chlorobenzoyl)hydrazine (2.0 g, 8.8 mmole) in toluene (35 ml) at 
5'C was added cyclobutanecarboxyiic acid chloride (1.25 g, 10.5 mmole) in one portion. To the above 
mixture was dropwise added 50% NaOH solution (0.85 g. 10.6 mmole). After addition, the ice water bath 
was removed and the reaction mixture was stirred at room temperature overnight. 
30 The mixture was diluted with hexane (30 ml) and H2O (30 ml) and stin'ed for another 30 minutes. The 
solid product was collected by suction-filtration and washed with water (100 ml) and hexane (100 ml) to 
yield 1,5 g of N'-t-butyl:N'-cyclobutanecarbonyl-N-(4-chlorobenzoyl)hydrazine. 

35 EXAMPLE 722 - Preparation 'of N'-t-butyl-N-benzoyl-N'-isonicotinoylhydrazine 

N'-t-butyl-N-benzoylhydrazine (1.0 g, 0.0052 mol) was suspended in 20 ml of toluene. IsonicotinoyI 
chloride hydrochloride (0.93 g. 0.0052 mol) was added and then a solution of sodium hydroxide (1.25 g of 
50% aqueous NaOH) in 5 ml of water was added dropwise. After stirring at 23 *C for 2 hours, the solids 
40 were removed by filtration, washed with water and dried In air. The crude product was chromatographed on 
silica gel using 5% methanol/methylene chloride as eluant to afford pure N -t-butyt-N-benzoyl-N - 
isonicotinoylhydrazine: m.p. >210* C. 

45 EXAMPLE 723 - Preparation of N'-t-butyl-N-(2-pyridinecarbonyl)-N'-benzoylhydrazine 

A solution of N'-t-butyl-N-(2-pyridinecarbonyl)-hydra2ine (1.0 g, 0.00518 mol) in 20 ml of toluene at 
23 *C was treated sequentially with 50% sodium hydroxide (1.3 g) and benzoyl chloride (0.728 g). The 
mixture was stirred ovemight. The solids were removed by Filtration and washed with water to afford N -t- 
50 butyl-N-{2-pyridinecarbonyl)-N -benzoylhydrazine. 

EXAMPLE 724 - Preparation of N'-t-butyl-N-benzoyl-N'-nicotinoylhydrazine 

55 A solution of N'-t-butyl-N-benzoy!hydrazine (2.0 g) and nicotinoyi chloride hydrochloride in 20 ml of 
methylene chloride at'23* C was treated dropwise with triethylamine (4 ml). The reaction mixture was stirred 
at 23 *C for 0.5 hours. Solids were removed by filtration. The filtrate was diluted with ION HCI and ether. 
The layers were separated and the organic layer was washed with 10N HCI. The aqueous layer was 
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neutralized with sofid sodium bicarbonate and extracted with ether. The ether extracts were treated with 
charcoal and then dried with magnesium sulfate. Evaporation of solvents afforded a yellow oil which was 
chromatographed on silica gel using as eluant a mixture of 10% CH3OH. 40% CH2CI2, 50% EtaO to afford 
N -t-butyl-N-benzoyl-N -nicotinoylhydrazine as a yellow foam: m.p. 60-63* C. 

5 

EXAMPLE 727 - Preparation of N''t-butyl-N-(2-pyridinecarbonyl)-N'-(2 nitrobenzoyl)hydrazine 

A solution of N'-t-butyl-N-{2-pyridinecarbonyl>-hydrazine (1.0 g. 0.00518 mol) in 20 ml of toluene was 
w treated dropwise simultaneously with a solution of sodium hydroxide (1.24 g of 50% aqueous solution) in 5 
ml of water and 2-nitrobenzoyl chloride (0.96 g). The resulting mixture was stirred at 23' C overnight. Water 
was added and the mixture was extracted with ether. A second extraction was performed with methylene 
chloride and the combined organic extracts were dried over magnesium sulfate. Evaporation afforded 0.4 g 
of N -t-butyl-N-(2-pyridinecarbonyl)-N -(2-nitrobenzoyl)hydrazine as a yellow solid: m.p. 137 140* C. 

15 

EXAMPLE 729 - Preparation of N'-t-butyl-N-(2-pyridinecarbonyl)-N'-(2-bromobenzoy l)hydrazine 

An aqueous solution of sodium hydroxide (1.24 g of 50% NaOH diluted with 5 ml of water) was added 
20 to a solution of N'-t-butyl-N-(2-pyridinecarbonyl)hydrazine (1.0 g. 0.00518 mol) in 20 ml of toluene at 23* C. 
The mixture was cooled and treated with 2-bromoben2oyl chloride (1.137 g. 0.00518 mol). The mixture was 
then stirred at 23 *C overnight. The solids were removed by filtration, washed wtth water and dried to afford 
0.96 g of N -t-butyl-N-(2-pyridinecarbonyl)-N -(2-bromobenzoyl)hydra2ine as a white solid: 
m.p. 1 79-1 80"* C. 

25 

EXAMPLE 733 - Preparation of N'-t-butyl-N-(2-pyridinecarbonyl)-N'-(3.4-dichlorobenzoyl)hydra2ine 

A solution of N'-t-butyl-N-(2-pyridinecarbonyl)-hydrazine (0.5 g) in 10 ml of toluene was treated with 
30 50% sodium hydroxide (0.61 g). 3.4-DichIorobenzoyl chloride (0.6 g) was added and the mixture was stirred 
rapidly for 4 hours at 23 'C and then was allowed to stand for 48 hours. The solids were removed by 
filtration and washed with water to afford 0.75 g of N'-t-butyl-N-(2-pyridinecarbonyl)-N'-(3,4-dichloroben- 
zoyl)hydrazine as a white solid: m.p. 175-178* C. 

35 

EXAMPLE 737 - Preparation of N'-t-butyl-N-(5-bromonicotinoyl'N'-(4-chlorobenzoyl)hydrazine 

N -t-butyl-N -{4-chlorobenzoyl}hydra2ine was prepared substantially according to the procedure for 
preparing N -t-butyl-N -benzoylhydrazine described for Example 220, Step 3, except 4-chlorobenzoyl 

40 chloride was used In place of benzoyl chloride. 

A solution of N'-t-butyl-N'-(4-chlorobenzoyl)hydra2ine (0.5 g, 0.0022 mol) and 5-bromonicotinic acid 
(0.44 g. 0.0022 mol)'in 10 ml of methylene chloride containing triethylamine (0.33 g) was added to a 
solution of methanesulfonyl chloride (0.25 g, 0.0022 mol) in 10 ml of methylene chloride at 0*C. The 
resulting mixture was stirred at 23 ' C for 2 hours and then was allowed to stand overnight at 23 * C. 

45 Aqueous sodium bicarbonate was added and the layers were separated. The aqueous layer was re- 
extracted with methylene chloride. The organic extracts were evaporated to give a yellow solid which was 
triturated with hexane/methylene chloride to afford N'-t-butyl-N-(5-bromonicotinoy!)-N'-(4-chloroben2oyl)- 
hydrazine as an off-white solid: m.p. 193-197* C. 

50 

EXAMPLE 738 - Preparation of N -t-butyl-N-(pyrazinecari3onyl)-N -benzoylhydrazine 

A mechanically stirred solution of t-butylhydrazine hydrochloride (51 g. 0.41 mol) in dioxane (100 nnl) 
and water (50 ml), cooled in an ice tJath. was treated with 50% sodium hydroxide (32g). The resulting 
55 mixture was treated dropwise with di-t-butyl-dicarbonate (92g. 0.42 mol) over about one-half of an hour. 
After complete addition, the reaction mixture was warmed to room temperature and stirred for 2 hours. The 
resulting white solid was filtered off. washed with water and air-dried to afford 74 g of N -t-butyl-N-t- 
butoxycarbonylhydrazine: m.p. 69-71 ' C. A mechanically stirred solution of N'-t-butyl-N-t- butoxycarbonyl- 
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hydrazine (61 g. 0.32 mol) in toluene (120 ml) cooled in an ice bath, was treated dropwise and 
simultaneously with 50% sodium hydroxide (31 g) in water (50 ml) and benzoyl chloride -(45g). The addition 
was complete in 20 minutes and the resulting mixture was warmed to room temperature and allowed to stir 
for 1 hour. The resulting white solid was filtered, washed with water and air dried to afford 94 g of N-t- 

5 butoxycarbonyl-N'-benzoyl-N -t-butylhydrazine: m.p. 167-170' C. 

To a mechanically stirred solution of N-t-butoxycarbonyl-N'-benzoyl-N'-t-butylhydrazine (52 g, 0.18 mol) 
in methanol (100 ml) was added concentrated hydrochloric acid (35 ml). The resulting mixture was stirred at 
room temperature for 4 days and then neutralized with saturated aqueous sodium bicarbonate. The resulting 
white solid was filtered, washed with water and dried under vacuum to afford N -t-butyl-N -benzoyihydrazine 

TO (39 g): m.p. 1 24-1 25 'C. 

Triethylamine (1.0 g, 0.01 mol) was added to a solution of N -t-butyl-N -benzoylhydrazine (0.86 g, 
0.0031 mol) and pyrazine carboxylic acid (0.56 g, 0.0045 mol) in 10 mfof methylene chloride at 23' C. This 
mixture was added to a solution of methanesulfonyl chloride (0.6 g. 0.0052 mol) in 10 ml of methylene 
chloride at 0* C. The mixture was stirred at 23* C for 3 hours and then allowed to stand at 23* C overnight. 

15 Aqueous sodium bicarbonate was added and the layers were separated. The organic 'extracts were 
evaporated to give crude product which was triturated with ether to afford N'-t-butyl-N-{pyrazinecarbonyl)- 
N -benzoyihydrazine as a white solid; m.p. 181-183' C. 

20 EXAMPLE 739 - Preparation of N -t-butyl-N-isonicotinoyl-N'-benzoylhydrazine 

A solution of N'-t-butyl-N'-benzoyihydrazine (0.5 g, 0.00026 mol) in 10 ml of toluene was treated with 
50% sodium hydroxide (0.6 g) followed by isonicotinyl chloride hydrochloride (0.47 g. 0.0026 mol). The 
mixture was stirred at 23 'C overnight. The solids were removed by filtration and washed with water 
25 followed by ether to afford N -t-butyl-N-isonicotinyl-N'-benzoylhydrazine. 

EXAMPLE 743 - Preparation of N'-t-butyl-N-(2-pyridinecarbonyl)-N'-(4-fluorohenznyl)hydrazine) 

30 By substantially following the procedures described above for Example 2. except using 4-fluorobenzoyl 
chloride rather tiian benzoyl chloride, N'-t-butyl-N-(2-pyridinecarbonyl)-N'-(4-fluorobenzoyl)hydrazine was 
afforded. 

35 EXAMPLES 754 AND 755 - Preparation of N'-t-butyl-N'-(2-pyridinecarbonyl)-N-benzoylhydra2ine 

To a suspension of 2-picolinic acid (12.8 g, 0.104 mol) in metiiylene chloride (80 ml) were added 
dropwise tiiethylamine (14 g, 0.139 mol) in 10 ml metiiylene chloride followed by metiianesulfonyl chloride 
(13 g, 0.113 mol) In 10 ml methylene chloride at O'C. The resulting mixture was stin-ed for one-half of an 

40 hour before the dropwise addition of N -t-butyl-N-benzoylhydrazine (20.0 g, 0.10 mol) in 80 ml methylene 
chloride at 0* C to 23 *C. The final dark* brown mixture was allowed to stir at 23 *C for one hour, and to 
stand at 23 *C overnight Aqueous sodium bicarbonate was added and the layers were separated. The 
aqueous layer was re-extracted with methylene chloride. The organic extracts were combined and dried 
over magnesium sulfate. Evaporation under reduced pressure gave 25 g of a light green» brown solid. 

45 Recrystalization on a steam bath with etiiyl acetate:hexane (80:20v/v) afforded a light yellow solid. 

Column chromatography on silica gel, eluted first with methylene chloride and ether and then with ethyl 
acetate afforded two separate isomers of N -t-butyl-N -(2-pyridinecarbonyl)-N-benzoyihydrazine. 

50 EXAMPLE 764 • Preparation of N'-t-butyl-N-benzoyl*N'-(2-furoyl)hydrazine 

N'-t-butyl-N-benzoylhydrazine (1 g) was dissolved in 20 ml toluene. Water (5 ml) and 50% aqueous 
sodium'hydroxide (1.25 g) was added followed by 2-furoylchloride (0,68 g). After stirring for 7 hours at room 
temperature, 0.3 g 2-furoyIchlorlde was added and the mixture stirred for a further 6 hours. The solid 
55 product. N'-t-butyl-N-benzoy!-N'-(2-furoyl)hydrazine, was removed by filtration and washed with water: m.p. 
155-175' C." 
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EXAMPLE 765 - Preparation of N'-t-butyl-N'benzoyl-N'-(2-thiophenecarbonyOhydra2ine 

N -t-butyl-N-ben2oylhydrazine (1.0 g) was dissolved in 20 ml toluene. 50% aqueous sodium hydroxide 
(1.25 g) was added followed by 2-thiophenecarbonylchloride (0.76 g). The mixture was stirred at room 
5 temperature for 14 hours. The solid product. N'-t-butyf-N-benzoyl-N'-{2-thiophenecarbonyl)hydra2ine. was 
removed by filtration and washed with water: m.p. >200' C. 

EXAMPLE 788 - Preparation of N'-t-butyl'N-(2-thiophene carbonyl)-N'-ben2oylhydrazine 

w 

N -t-butyl-N-(2-thiophenecarbonyl)hydra2ine {1 g) was dissolved in 10 ml toluene and treated with 50% 
aqueous sodium hydroxide (1.0 g) and water (2 ml) followed by benzoylchloride (0.8 g). After stirring for 14 
hours at room temperature, the solid product. N'-t-butyl-N-(2-thiophenecarbonyl)-N'-benzoylhydrazine. was 
removed by filtration and washed with water: 
15 m.p. > 190* C. 

EXAMPLE 767 - Preparation of N'-t-butyl'N-(2'furoyl)-N''benzoylhydrazine 

20 N •t-butyl-N-(2-furoyl)hydrazine (1.0 g) was dissolved in 10 ml toluene and 2 ml water. 50% aqueous 
sodium hydroxide (1.0 g) was added followed by benzoylchloride (0.8 g). After stirring for 14 hours at room 
temperature, the solid product. N -t-butyt-N-(2-furoyl)-N -benzoylhydrazine. was removed by filtration and 
washed with water: m.p. 160-162' 

25 

EXAMPLE 772 - Preparation of N''t-butyl-N-(4-methylben2oyl)'N''(2.5'dichlorothiophene-3-carbonyi)- 
hydrazine 

N -t-butyl-N-4-methylbenzoylhydrazine (0.7 g) was dissolved in 35 ml toluene. Water (5 ml) and 50% 
30 aqueous sodium hydroxide (0.8 g) were added followed by 2,5-dichlorothiophene-3-carbonylchloride (2.0 g). 
After stirring for 3 hours at room temperature, ether was added and the organic layer separated. 
Evaporation afforded a solid which was triturated with 10% ether-hexane to afford N'-t-butyl-N-(4-methyl- 
benzoyl)-N'-(2.5-dichlorothiophene-3-carbonyl)hydra2ine: m.p. 163*165* C. 

35 

EXAMPLE 778 - Preparation of N'-t-butyl-N-(N-methyl2-pyrrolecarbonyl)-N'-benzoylhydrazine 

N -t-butyI-N-(N-methyl-2-carbonylpyrrole)hydra2ine (0.8 g) was dissolved in 10 ml toluene and 1 ml 
water. 50% aqueous sodium hydroxide (10 drops) was added followed by benzoylchloride (1.2 g). After 14 
40 hours stirring at room temperature, ether was added and the product N'-t-butyl-N-(N-methyl-2-pyrrolecar- 
bonyi)-N -benzoylhydrazine. was isolated by filtration and washed with ether: m.p. 182-185* C. 

EXAMPLE 787 - Preparation of N'-t-butyl-N-(1.2.3-triazole-4-carbonyl)'N'-(3-methylben2oyl)hydrazine 

45 

1.2,3-triazole-4-carboxyIic acid (1.0 g) and triethylamine (0.9 g) were dissolved in 40 ml methylene 
chloride and cooled in an ice -bath. Methanesulfonylchloride (1.0 g) was added dropwise. After addition was 
complete, the reaction mixture was stirred for 0.5 hours. N'-t-butyl-N'-(3-methylbenzoyt)hydrazine (1.84 g) In 
10 ml CHsCb was added dropwise. The resulting mixture was allowed to stand for 14 hours. Aqueous 
50 sodium bicarbonate was added. The organic layer was dried over anhydrous magnesium sulfate, filtered 
and evaporated to give a yellow oil. Chromatography on silica gel using acetone as eluant afforded N -t- 
butyl-N-l.2.3-triazole-4-carbonyl-N'-(3-methyiben2oyl)hydra2ine. 

55 EXAMPLE NO. 802 - Preparation of N'-(1-cyano-1-methyl)ethy(-N.N'-dibenzoylhydra2ine 



To a suspension of benzoylhydrazine (13.6 g. 0.1 mol) in deionized water (50 ml) at s'C with stirring 
was dropwise added concentrated hydrogen chloride (9.8 g. 0.1 mol). To the resulting clear solution was 
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added sodium cyanide (5.2 g. 0,1 mol) and acetone {6.5 g. 0.11 mol). A white and thick precipitate 
appeared. The cooling bath was removed and the reaction flask was stoppered tightly. The reaction mixture 
was stirred for 18 hours. The precipitate was collected by suction-filtration and was washed with a small 
amount of water to give 17.5 g (86.2% yielded) of the desired intermediate. N'-(1-cyano-l methyl)ethyl-N- 

s benzoic acid hydrazide, as the starting material for the next step: m.p. 82-92* C. 

To the solution of N -(cyano-1 methyl)ethyI-N-benzoic acid hydrazide (2 g. 0.01 mol) in dry methylene 
chloride (25 ml) under nitrogen at room temperature with stirring was added benzoyl chloride (2,02 g. 0.014 
mol). To the above mixture was dropwise added triethylamine (1.31 g) 0.013 mol). The reaction mixture was 
stirred at room temperature for 5 hours. The reaction mixture was diluted with methylene chloride (50 ml) 

w and washed with water and brine. The organic layer was dried over MgSO^ and the solvent was evaporated 
at reduced pressure to give a residue. The residue was treated with ethyl acetate/hexane mixture (1:1) 
affording a crude solid product which was collected by suction-filtration (1 g, 33% yield). An analytical 
sample was obtained by crystallization from ethyl acetate/hexane (4:1): m.p, 202-204' C. Nf\/!R and IR 
spectra showed the desired product. 

15 

EXAMPLE NO. 809 - Preparation of n'-(1 -cyano-1 -methyl)ethyl-N.N'-di-4'toluoylhydra2ine 

To the suspension of 4-toluic acid hydrazide (15 g, 0,1 mol) in water (150 ml) and ethanol (20 ml) at 

20 5*C with stirring was dropwise added concentrated hydrogen chloride (10 g, 0.1 mol). To the above 
suspension was carefully added sodium cyanide (5.3 g, 0.1 mol) and acetone (6.6 g. 0.11 mol). The 
reaction flask was stoppered tightly and the cooling bath was removed. The resulting viscous reaction 
mixture was stirred at room temperature for more than 24 hours. The precipitate was collected by suction- 
filtration and was washed with a small amount of diluted hydrogen chloride and water affording 14.6 g. 

25 (64.8%) of n'-(1 -cyano-1 -methyl)ethyl-4-toluic acid hydrazide as the starting material for the next step. 
Analytical sample was obtained by crystallization from ethyl acetate/hexane (3:1): m.p. 146-148* C. 

To the solution of n'-{1 cyano-1 -methyl)ethyi-4-toluic acid hydrazide (2.17 g, 0.01 mol) in dry methylene 
chloride (65 ml) under nitrogen with magnetic stirring was added 4-dimethylaminopyridine catalyst (1.34 g, 
0.011 mol) followed by 4-methylbenzoyl chloride (2.52 g. 0.017 mol). To the above mixture was dropwise 

30 added triethylamine (1.1 g. 0.011 mol). The reaction mixture was slightly exothermic. After stirring at room 
temperature for 40 minutes, the reaction mixture was diluted with methylene chloride (50 ml), washed with 
diluted HCI solution (2X50 ml), dil NaOH (50 ml), H2O (50 ml) and brine. The organic layer was dried over 
MgSOi, and the solvent was evaporated under reduced pressure to give a residue. The residue was treated 
with ethyl acetate/hexane mixture (1:1) and the resulting solid was collected by suction-filtration and 

35 affording 2.75 g (82% yield) of almost pure product: m.p. 192-198* C. NMR and IR spectra showed the 
desired product. 

EXAMPLE NO. 822 - Preparation of N'-(1,1-dimethyl-3-butenyl)-N,N'-dibenzoylhydrazine 

40 

To a gently refiuxing solution of allyl magnesium bromide (380 ml of 1 M solution) was added acetone 
azine (20 g) dissolved in diethyl ether (200 ml). The solution was refluxed for 3 days. Upon cooling, a 
saturated solution of ammonium chloride (50 rnl) was added. The aqueous layer was separated and washed 
twice with diethyl ether (200 ml). The combined ether extracts were dried over anhydrous magnesium 

45 sulfate, filtered and the ether removed at reduced pressure. The product was distilled through a vigreux 
column at 3.1 torr and collected in a dry ice/acetone cooled receiving flask. The boiling point was 60-65' C. 
15 g of product was collected. 

Oxalic acid (16.7 g) was dissolved in a solution of ethanokdiethyl ether (1:1) (150 ml) and water (3.3 g) 
was added. To this acid solution was added the hydrazone (13 g) dissolved in diethyl ether (75 ml). The 

so solution was stinred for 24 hours then filtered. The solid is washed once with diethyl ether. The filtrate was 
concentrated and combined with the solid to afford a 71% yield (17.2 g) of the hydrazine oxalate. 

The 1,1-dimethyl-3-butenyl hydrazine oxalate (2 g) was dissolved in toluene and neutralized with 50% 
aqueous sodium hydroxide. To this solution was added benzoyl chloride (2.8 g) and sodium hydroxide 
(50% Aq, solution) (3.2 g) at 25* C. The reaction mixture was warmed to room temperature and stirred. The 

55 mixture was diluted with hexane and filtered to afford an oily product which solidified upon standing: m.p. 
105-1 12* C. 
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EXAMPLE NO. 829 - Preparation of N'-t-butyl-N-benzoyl-N'-benzylhydrazine 

Benzyl bromide (0.9 g). 1 -benzoyI-2-t-butyl hydrazine (1 g) and triethylamine (0.52 g) were warmed in 
dimethylformamide (50 ml) at 50 'C for 2 hours. The reaction mixture was cooled to room temperature. 
5 diluted with diethylether (100 ml) and washed three times with 25 ml of water. The organic layer was dried 
over magnesium sulfate, filtered and the solvent removed in vacuo to afford the product as a white solid. 
The product was chromatographed on silica gel {G:70 to 230 mesh) using methylene chloride as eluant to 
afford a 75% yield of a white solid: m.p. 147-149. 

w 

EXAMPLE NO. 837 - Preparation of N'-t-butyl-N-furoyhN^-benzylhydrazine 

Benzyl bromide (1.8 g). 1 •furoyl-2-t-butyl hydrazine (2 g) and excess powdered potassium carbonate 
were stirred in dimethylformamide (50 ml) at 50 * C for 2 hours. The reaction mixture was cooled to room 
15 temperature, diluted with diethyl ether and washed several times with water. The organic layer was dried 
over magnesium sulfate, filtered and the solvent removed in vacuo . The white solid product was chromatog- 
raphed on silica gel (G:70-230 mesh) using methylene chloride as eluant to afford the product in good yield: 
m.p. 152-153. 

20 

EXAMPLE NO. 853 - Preparation of N -t-butyl-N-benzoyl-N'-methylpyridinylhydrazine 

N -t-butyl-N-benzoyl hydrazine (1.2 g). 2-chloromethyl pyridine (1.0 g) and triethylamine (2 equivalents} 
were stirred in dimethyl sulfoxide (15 ml) at room temperature for 2 hours. The reaction mixture was then 
25 warmed to 50* C for 2 hours. The mixture was diluted with ether and washed with water. The organic layer 
was dried over magnesium sulfate, filtered and rotavapped to afford a yellow oil. The oil was chromatog- 
raphed on silica ge! (G:70-230 mesh) using a methylene chloride-ether mixture (1:1) as eluant to afford the 
purified product as a yellow gum in approximately 20% yield. 

30 

EXAMPLE NO. 855 - Preparation of N'-t-butyl-N-benzyl-N^-benzoylhydrazine 

N -t-butyl-N'-benzoyI benzaldehyde hydrazone (1.8 g) and sodium cyanoborohydride (1.5 equivalents) 
were stirred in dry methanol (30 ml) at room temperature. Ten percent HGI was added to bring the pH of 
35 the reaction mixture to pH 3-4 and stirred at room temperature for 1 hour. The methanol was removed in 
vacuo and the residue was dissolved in methylene chloride. The methylene chloride layer was washed with 
saturated aqueous sodium bicarbonate and then with water. The organic layer was dried over magnesium 
sulfate, filtered and the solvent removed in vacuo to afford in good yield a white solid: m.p. 110-115. 

40 

EXAMPLE NO. 864 - Preparation of N'-t-butyl-N^-benzoylbenzatdehyde hydrazone 

Benzaldehyde (10.6 g). t-butylhydrazine, hydrochloride (12,4 g) and triethylamine (10.1 g) were stirred 
in toluene (150 ml) at roorn temperature. The reaction mixture was washed with water and dried over 
45 magnesium sulfate. The mixture was filtered and the solvent was removed in vacuo to afford N -t-butyl 
benzaldehyde hydrazone as a yellow oil in good yield. 

The N -t-butyl benzaldehyde hydrazone (1.76 g) and benzoyl chloride (1.4 g) were stirred in a pyridine- 
methylene chloride solvent system (1:1, 50 ml), diluted with methylene chloride and washed several times 
with 10% HCI. The organic layer was dried over magnesium sulfate, filtered and the solvent removed in 
50 vacuo to afford a low melting solid in good yield: m.p. 69-72* C. ~ 

EXAMPLE NO. 870 - Preparation of N-benzoyl-N^-t-butyl-N'-phenylethylhydrazine 

55 N -t-butyl-N-benzoylhydrazine (2.2 g), powdered potassium carbonate (5 g) and beta-phenethyl bromide 
(1.8 g) were stin-ed in dimethylformamide (15 ml) at 60* for 18 hours. The reaction mixture was cooled and 
diluted with ether and water. The white solid product was filtered off and recrystallized from ether hexane to 
afford 0.3 g of product: m.p. 150-152*0. 
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EXAMPLE NO. 8.71 - Preparation of N'benzoyl-N'-t-butyl-N'-{ethQxycarbonyi)m9thyihydra2ine 

N'-t-butyl-N-benzpylhydrazine (2.0 g). powdered^ potassium carbonate (5 g) and bromoethyl acetate (1.6 
g) were stirred in dimethylformamide (20 ml) at 60'C for 14 hours. The reaction mixture was diluted with 
5 water and ether, and the organic layer was separated. The organic layer was washed several times with 
water, dried over magnesium sulfate and rotavapped to afford an oil. Chromatographic purification gave the 
pure oil product (0.25 g). 

10 EXAMPLE NO. 872 - Preparation of N'-t-butyl'N''benzoyl'N-[N-(4-tolyl)aminocarbonyl]hydrazine 

N't-butyl-N'-benzoylhydrazine (0.8 g) and p-methylphenylisocyanate (0.9 g) were stirred in diethylether 
(10 ml) at 23* C for 15 hours. The reaction mi)crure was diluted with ether and filtered to afford 0.5 g of solid 
product: m.p. 208-210*0. 

15 

EXAMPLE NO. 873 - Preparation of N^-t-butyl-N'-benzoylcarbonyl-N-benzoylhydrazine 

N'-t-butyl-N'-benzoylhydrazine (1 g). benzoyl formic acid (0,7 g) and methanesulfonyl chloride (0.7 g) 
20 were stirred in toluene (30 ml) and saturated sodium bicarbonate (10 ml) at approximately 5*0. 
Triethylamine was added slowly, dropwise to the reaction mixture and stirred 1 hour at room temperature. 
After stirring for 1 hour, the reaction mixture was diluted with toluene (25 ml) and washed with water several 
times. The organic layers were dried over magnesium sulfate, filtered and the toluene rotavapped off to 
afford a white solid. After column chromatography, the product was obtained as a white solid in approxi- 
25 mately 70% yield, 

EXAMPLE NO. 878 - Preparation of N'-t-butyl-N-benzoyicarbonyl-N'-benzoylhydrazine 

30 N'-t-butyl-N-benzoylhydrazlne (1 g), benzoyl formic acid (1 g) and methanesulfonyl chloride (0.7 g) 
were stirred in toluene (35 ml) and saturated sodium bicarbonate (15 ml) at approximately 5*0. 
Triethylamine was added slowly, dropwise to the reaction mixture, and slowly warmed to room temperature. 
After stirring for 1 hour, the reaction mixture was diluted with toluene (20 ml) and the organic layer was 
washed several times with water. The organic layers were dried over magnesium sulfate, filtered and the 

35 toluene rotavapped off to afford a white gum. The crude product was chromatographed on silica gel (G:230- 
400 mesh) using a methylene chloride ether solvent system as eluant to afford a 65% yield of a white solid. 

EXAMPLE N0. 880 - Preparation of N'-t-butyl-N-(1.2.3.4-tetrahydronaphthyl-2carbonyl)-N'-(3-toluoyl)- 
40 hydrazine 

To a stirred suspension of N -t-butyl-N -(3-toluoyl)hydrazine (1.2 g) in toluene (10 ml) and aqueous 
sodium hydroxide (3 ml of 50% solution) was added 1,2.3.4-tetrahydronaphthyl-2-carbonyi chloride (0.007 
moi). After stirring 1 hour, hexane and ether were added and the solids filtered off and dried by vacuum 
45 oven at 45 ' C. 



EXAMPLE NO. 882 - Preparation of N'-t-butyl-N-benzoyl'N'-(alpha-chlorophenylacetylhydrazine) 

50 N -t-butyl-N-benzoylhydrazine (10 g) was stirred in toluene (100 ml) and saturated sodium bicarbonate 
(50 ml)' at approximately 5-10*0. Alpha-chlorophenylacetylchloride (9.8 g) in toluene (20 ml) was added 
slowly, dropwise to the cooled reaction mixture, warmed to room temperature and stirred several hours. 
Hexane (100 ml) was added to the reaction mixture and the solid product was filtered. The filter cake was 
washed several times with hexane and then water. The product was air dried to afford a 92% yield. 

55 

EXAMPLE NO. 883 - Preparation of N'-t-butyl-N-benzoyi-N'-phenylacetylhydrazine 
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N -t-butyl-N-benzoylhydrazine (2 g) was stirred in toluene (35 oil) and 50% aqueous sodium hydroxide 
(1 gj at S'C. Phenylacetylchloride {1.5 g) was added slowly, dropwise to ttie reaction mixture, warmed to 
room temperature and stirred 1 hour. The reaction mixture was diluted with hexane (50 ml) and filtered off 
to yield a solid product. The filter cake was washed with hexane and water and allowed to air dry. The white 
5 solid product obtained in 90% yield melted at 167-169' C. 



EXAMPLE NO. 893 - Preparation of N'-t-butyl-N^-benzoyhalpha-furoyloxybenzaldehyde hydrazone 

w N -dibenzoyl-N -t-butyl hydrazine (1.5 g) was stirred in a two-phase solvent system consisting of 
toluene (20 ml) and 50% aqueous sodium hydroxide (10 ml). Rrst. a phase transfer catalyst, (n-Bu)4N + -! 
(25-50 mg) was added and then 2-furoyl chloride was added dropwise. After the addition, the "suspended 
white solid hydrazine went slowly into solution as it reacted to form the acylated product. After stirring at 
room temperature for 1 hour, the reaction mixture was diluted with 35 ml water and 30 ml of ethyl acetate. 

^5 The layers were separated and the organic layer was washed several times with water, dried over 
magnesium sulfate, filtered and concentrated in vacuo to afford the product as a clear oil. The product was 
chromatographed on silica gel (G:230-400 mesh) using methylene chloride as the eluting solvent affording a 
clear, coloriess oil (85% yield), 

20 

EXAMPLE NO. 905 - Preparation of N'-t-butyl-N''2.4'dichlorobenzoyhalpha-methoxy'2.3-dimethylbenzal- 
dehyde hydrazone " ~' 



To a stirred solution of N'-t-butyI-N-(2.3-dimethylbenzoyl)hydrazine (4.2 g) and triphenylphosphlne (5.5 
25 g) in dry acetonitrile (60 ml) at" room temperature under nitrogen was dropwise added carbon tetrachloride 
(3.5 g). The reaction mixture was stirred overnight at room temperature. 

The acetonitrile was removed in vacuo and the crude reaction mixture was chromatographed on silica 
gel (6. 230-400 mesh) using hexaneTethyl acetate (3:1) to afford the corresponding hydrazinoyi chloride as a 
yellow oil. 

30 To a stin-ed suspension of powdered potassium carbonate (2 g) in methanol (75 ml) was added 
dropwise a solution of the above hydrazinoyi chloride (2.2 g) in methanol (40 ml). The reaction mixture was 
stirred overnight at room temperature, concentrated in vacuo and the carbonate was filtered off. The filtrate 
was rotavapped to afford methoxy hydrazine as a white solid (1.9 g). 

To a stirred solution of the methoxyhydrazine (1.5 g) in toluene (25 ml) and 50% sodium hydroxide (2 g 

35 diluted with 8 g of water) was added 2,4-dichlorobenzoyl chloride (2.5 g) dropwise while the reaction 
mixture was kept at approximately 0*C, After warming to room temperature, the reaction mixture was 
diluted with ether and the layers separated. The organic layer was washed twice with water, once with 
saturated sodium chloride solution and dried over sodium sulfate. Concentration of the reaction gave a 
product which was chromatographed on silica gel (6, 230-400 mesh) using a hexane/ethyl acetate (4:1) 

40 solvent system. 

EXAMPLE NO. 914 - Preparation of N -t-butyNN-benzenesulfonyl-N'-benzoylhydrazine 

45 N -t-butyl-N -benzoylhydrazine (0.4 g) was stinted in pyridine (3 ml) at room temperature. Benzenesul- 
fonyt chloride (0.5 g) was added slowly, dropwise and stirred for 2 hours, diluted with diethyl ether (20 ml) 
and washed several times with a 10% HCl solution and then water. The organic layer was dried over 
magnesium sulfate, filtered and the solvent rotavapped off to afford a white solid in good yield. 

50 

EXAMPLE NO. 9l8 - Preparation of N'-t-butyl-N-benzoyl-N^-benzenesulfonylhydrazine 

N-benzoyl-N -t-butyl hydrazine (0.8 g) was stirred in pyridine (2 ml) at room temperature. Benzenesul- 
fonyl chloride (0.8"g) was added slowly dropwise, stirred about 1 hour, diluted with diethyl ether (10 ml) and 
55 washed several times with a 10% HCl solution and then water. The organic layer was dried over 
magnesium sulfate. The mixture was filtered and the solvent rotavapped off to afford a white solid in good 
yield. 
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EXAMPLE NO. 922 - Preparation of N'-t-butyi'N''[methyl(2-chloroohenylannino)phosphinyl]-N-b en2oyl- 
hydrazine " ' 

Methyl dichlorophosphine (1.3 g) in ether (10 ml) and triethylamine (2 ml) were added to a stirred 
5 solution of N-benzoyl-N'-t-butyl hydrazine (1.0 g) in methylene chloride (3 ml). After stirring 5 minutes at 
room temperature, o-chloroaniline was added neat producing a mild exotherm. The reaction was quenched 
2 minutes later with"water (20 ml) and ether (20 ml), separated and the organic washed with 0.1 N HCI. dried 
over MgS04. filtered and rotavapped to a colorless oil weighing 0.5 g. 

10 

EXAMPLE NO. 923 - Preparation of N'-t-butyl-N-methylphenylphosohinyl-N'-benzoylhydrazine 

Triethylamine (7 mi) and t-butyl hydrazine . HCI (4 g) were stirred in methylene chloride (20 ml) at 
about 0*C. To this was added," slowly, methylphenylphosphinyl chloride (0.03 mol). The mixture was stirred 
IS at 0*C for 15 minutes and quenched with a sodium bicarbonate solution. The reaction mixture was 
extracted with diethyl ether, washed with water and dried over magnesium sulfate. After filtering the drying 
agent, the solvent was removed in vacuo to afford an oily product which was used directly in the 
subsequent step. 

N'-t-!Sobutyl-N-(methylphenyl)phosphinyl hydrazine (0.7 g) and triethylamine (3 ml) were stirred in 
20 diethyrether (30 mi) at room temperature. Slowly, benzoyl chloride (1,2 g) was added dropwise to the 
reaction mixture. After stirring 1 hour at room temperature, the reaction mixture was diluted with hexane and 
the solid product filtered off. The white solid melted at 175-178* C. 

2^ EXAMPLE NO. 933 - Preparation of N'-t-butyl-N-(2"phenyl-3-methylpentanoyl)'N''<3-toluoyl)hydrazine 

To a stirred suspension of N'-t-butyI-N'-(3-to!uoyi)hydrazine (0.7 g) in toluene (10 ml) and aqueous 
sodium hydroxide (12 drops of 50% aqueous sodium hydroxide) was added dropwise 2-phenyl-3-methy!- 
pentanoyl chloride (1 .0 g). The reaction mixture was stirred overnight diluted with exanes and the solids 
30 filtered. The solids were washed with hexane and air dried. 



EXAMPLE NO. 941_ - Preparation of N'-t-butyl'N'phenylpropiolyl-N''(3-toluoyl)hydrazine 

35 To a stirred solution of N -(3-toluoyl)-N -t-butyl hydrazine (1.0 g) in toluene (15 ml) and aqueous sodium 
hydroxide was added phenylpropiolyl chloride (0.01 mol) dropwise at room temperature. After stirring the 
reaction mixture for 3 hours, hexane and ether were added and the solids filtered. The solids were vacuum 
dried at 60* C. 

40 

EXAMPLE NO. 942 • Preparation of N'-t-butyl-N-(2,3-dimethylbenzoyl)-N'-phenylpropiolylhydrazine 

To a stirred solution of N-(2,3-dimethylbenzoyl-N'-t-butyl-hydrazine (1.0 g) in toluene (15 ml) and 
aqueous sodium hydroxide was added phenylpropiolyl" chloride (0.006 mol) dropwise. After stirring 15 
45 minutes at room temperature, ether and hexane were added and the solid product was filtered off. 

EXAMPLE NO. 944 - Preparation of N'-t-butyl-N-(3,4-ethoxy*cyclohexane carbonyl)-N'-(3-toluoyl)hydrazine 

50 To a stirred solution of N'-t-butyl-N'-(3-toluoyl)hydrazine (20 g) in toluene (150 ml) and aqueous sodium 
hydroxide at 10* 0 was added "3-cyclohexenecarbonyl chloride (14.3 g) dropwise at a rate which maintained 
the temperature at or below 10* C. After stirring at room temperature for 2 hours, hexane was added and 
the solids filtered. The filler cake was washed with hexane and water and dried overnight. 

A mixture of N-(3-cyclohexenecarbonyl)-N'-t-butyl-N'-(3-toluoyl)hydrazine (2 g) and m-chloroperbenzoic 

55 acid (1.1 mol equivalents of 80% material) was "stin'ed in methylene chloride (50 ml) overnight. The reaction 
mixture was diluted with methylene chloride (50 ml) and washed with saturated aqueous sodium bicar- 
bonate solution (3 x 25 ml), dried over magnesium sulfate, filtered and rotavapped to afford the white solid 
epoxide in 78% overall yield. 
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EXAMPLE NO. 948 • Preparation of N'-t-butyl-N'pyf9nonecarbonyl-N''(3'toiuoyl)hydfa2ine 

To a stirred suspension of t-butyl hydrazine hydrochloride (0.02 mol) in toluene (20 ml) and aqueous 
hydroxide (5 ml of 50% solution) at room temperature was added pyrenonecarbonyl chloride (0.01 mol). 
After stirring the reaction mixture for 20 minutes, ether and hexane were added and the solid product was 
filtered and washed with water. The solid product (0.5 g) was stirred in toluene (10 ml) and aqueous sodium 
hydroxide and m-to'uoyl chloride (0.8 g) was added dropwise. After stirring for 5 hours, hexane and ether 
were added and the solid product filtered and air dried. 



EXAMPLE NO. 1002 - Preparation of 1 -t-butyl- 1-(3toluoyl)-4'(4-chlorobenzenesulfonyl)semicarb azide 

To a solution of N'-t-butyl-N'-3-toluoyl hydrazine (4,03 g. 0,02 mol) in methylene chloride (25 ml) under 
nitrogen was added 4-chlorobenzenesulfonyi isocyanate (5 g. 80%, 0,02 mol) at room temperature. The 
exothermic reaction mixture was stinred at room temperature for 30 minutes. The solvent was evaporated 
under reduced pressure to give an oil. A precipitate appeared after treating with ether. The pure product 
was collected by suction-filtration and washed with a small amount of ether affording 4.8 g of l-t-butyl-1-(3 
toluoyl)-4-(4-chlorobenzenesulfonyl)semicarba2ide as a white solid: m.p. 184-188* C, 

EXAMPLE NO. 1008 - Preparation of N'-(1-methyl-1-carbamyl)ethyl-N'-3-toluoyl-N-4-chiorobenzoyl 
hydrazine " ~ 

To concentrated hydrochloric acid {10 ml) at 0-5* C was added N'-(l-methyl-l-cyano)ethyl-N'-3-toluoyl- 
N-4-chlorobenzoyl hydrazine (0.8 g, 2.25 mmol) in one portion with stirring. After stirring for 40 minutes at a 
temperature below 20 *C, the reaction mixture was diluted with water (50 ml) and hexane (50 ml). The 
resultant suspension was suction-filtered to give the product. n'-(1 methyl- 1 carbamyt)ethyl-N'-3-toluoyl-N- 
4- chlorobenzoyi hydrazine, as a white solid: m.p. 213-218* C. Yield is 0.5 g (59%). 

EXAMPLE NO. 1013 - Preparation of N'-t-butyl-N'-3-toluoyl-mucochloric acid hydrazone 

To a solution of N'-t-butyl-N'-3-toluoylhydrazine (1.03 g, 5 mmol) in 80% methanol (25 ml) was added 
mucochloric acid (0.85 g. 5 mmole). The reaction mixture was held at room temperature for 2 hours with 
occasional shaking. The resultant viscous suspension was suction-filtered and washed with water. After air- 
drying overnight, the product. N -t-butyl-3-toluoyl mucochloric acid hydrazone. weighed 1.50 g: m p 167- 
168' C. 



EXAMPLE NO. 1015 - Preparation of N'-t-butyl-N'-3-toluoyl-ethylpyruvate hydrazone 

To a solution of N -t-butyl-N -3-toluoyl hydrazine (2.06 g, 10 mmole) in methylene chloride (20 ml) and 
water (20 ml) at room temperature with stirring was added ethylpyruvate (2.4 g. 21 mmole). The reaction 
mixture was stirred at room temperature for 16 hours. The reaction mixture turned to two phases. The 
aqueous phase was extracted with methylene chloride (2 x 50 ml), and the extracts were combined with the 
organic phase. The combined organic solution was washed with water and brine, dried over magnesium 
sulfate, filtered and evaporated to give a liquid product. The product was further dried in vacuum to give 1 .9 
g of N -t-butyl-N -3-toluoyl ethylpyruvate hydrazone as an oil. 

EXAMPLE NO. 1016 - Preparation of N'-t-butyl-N'-3-toluoyl-acetone hydrazone 

To a solution of t-butyl acetone hydrazone (5 g, 39 mmole) in methylene chloride (50 ml) at 0* C under 
nitrogen was added 3-toluoyl chloride (6.1 g, 39 mmole), followed by slowly adding triethylamine (3.94 g, 39 
mmole). After the addition the reaction mixture was stirred at between 0-5*0 for one hour. The reaction 
mixture was diluted with methylene chloride (100 ml) and washed subsequently with water, dilute HCI. water 
and brine. The organic layer was dried over MgSO* and filtered. The solvent was evaporated under a 
reduced pressure to give a light brown liquid. The desired product. N'-t-butyl-N'-3-toluoyl acetone 
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hydrazone, was obtained (2.45 g) by a vacuum distillation: b.p. 96-104* C at 0.05 mm Hg. 

EXAMPLE NO. 1017 - Preparation of N'-t-butyl-N'-3-toluoyl'N-isopropylhydra2in e 

5 " ~" 

To a solution of N •t-butyl-N'-3-toluoyl acetone hydrazone (1.5 g. 6.08 mmole) in methanol (50 ml) at 
room temperature with stirring was added, in small portions, sodium borocyanohydride (0.5 g. 8 mmole). To 
the above reaction mixture was added 10% HCI (5 ml) and the mixture was stirred for 10 minutes. A white 
precipitate appeared. To this was added water (50 ml) and dilute NaOH until the solution turned basic. The 

10 resultant white solid was collected by suction-filtration and washed with water. The product was further dried 
in vacuum to give 0.9 g (60%) of N'-t-butyl-N'-3-toluoyl-N-isopropylhydrazine as a fluffy white powder- m p 
107-109' C. 



15 EXAMPLE NO. 1018 - Preparation of N'-t-butyl-N'-benzoyl-N-(l -cyano-1 -methyQethylh ydrazine 

To a suspension of N'-t-butyl-N'-benzoy!-hydrazine (1.92 g, 10 mmole) in water (30 mJ) at 0-5 'C was 
added concentrated HCI (1 g, 10 mmole), followed by NaCN (0.52 g, 10.6 mmole) and acetone (0.75 g, 12.9 
mmole). After the addition, the reaction flask was stoppered tightly and the reaction mixture was stirred at 
20 room temperature for 16 hours. The resultant suspension was suction-filtered and washed with water. The 
product. N -t-butyi-N'-ben2oyI-N-(1-cyano-l-methyl)ethylhydra2ine, was further dried in vacuum to give 2.1 
g as a white'powder: m.p. 117-120'C. 

By following substantially the procedures in Examples 1 and 3 and using the appropriately substituted 
reactants, the products of Example Nos. 2. 4 through 12-, 14. 19, 20. 32, 37. 55. 98 through 101. 145. 169. 
25 174, 181. 234, 250, 260. 264, 289, 295, 298. 308, 364. 390, 391, 394. 449. 613, 632, 924 through 928. 937, 
938. 939. 943, 949, 950, 951, 954, 959, 961. 963. 964. 965. 967, 968. 990 and 996 were prepared. 

By following substantially the procedures in Example 16 and using the appropriately substituted 
reactants, the products of Example Nos. 13, 15, 17. 18, 21 through 31. 33 through 36. 38, 40 through 43. 
45, 47 through 54, 56, 57 through 62, 64 through 97. 104 through 109. 113, 117, 118, 119, 121. 122. 123, 
30 125. 126, 130 through 135, 137 through 142, 146. 147, 150, 152 through 154. 160. 163, 167. 173, 175 
through 180, 182, 183, 184, 190. 194 through 202, 204 through 211. 214 through 219, 224 through 231, 235 
through 249. 251 through 259, 261 through 263, 265 through 270, 272 through 284, 287. 288, 290 through 
292, 296, 297, 299 through 307, 309 through 322. 325, 327. 328. 334. 341 through 343. 346 through 348. 
355 through 357. 370, 371, 377, 378, 380. 381. 387 through 389. 392. 393, 395, 396. 401 through 413. 419. 
35 420, 422 through 424. 426 through 433. 437 through 448. 450 through 452, 454 through 457. 459 through 
469. 474 through 483. 485 through 540. 542 through 545, 548 through 612, 615 through 624. 626 through 
631. 633. 929 through 932, 934. 935. 936. 940. 946. 947. 952, 953, 962. 966, 993, 994. 995. 997 and 998 
were prepared. 

By following substantially the procedures in Example 44 and using the appropriately substituted 
40 reactants. the products of Example Nos. 39. 46. 63. 110. 111. 112. 114. 115, 116. 120, 124. 127. 128, 129, 
136. 143, 155 through 158, 185 through 189, 332, 336 through 340, 382. 383, 384, 399, 400. 414 through 
418. 421. 434, 435. 436. 453, 470. 471, 472, 546, 547, 634 and 955 through 960 were prepared. 

By following substantially the procedures in Example 220 and using the** appropriately substituted 
reactants. the products of Examples 168, 170. 171, 172, 191. 192. 193. 212, 213. 221 through 223. 232, 
45 233, 293. 326, 331 . 379, 397, 398, 425 and 458 were prepared. 

By following substantially the procedures in Example 324 but using the appropriately substituted 
reactants. the compounds of Examples 323 and 979 to 989 were prepared. 

Using a nitrobenzoyi compound of Formula II as a reactant and reducing it, followed in certain cases by 
an addition reaction (such as alkylation), the products of Examples 329. 330. 350 through 354, 372, 375. 
50 473 and 484 were prepared. 

Using a chloromethyibenzoyi compound of Formula II as a reactant and performing a substitution 
reaction, the products of Examples 159. 161, 162, 294. 361, 362. 363 and 367 were prepared. 

Using an acetyloxybenzoyi compound of Formula II as a reactant and performing a hydrolysis, the 
products of Examples 151, 165, 203, 271, 285. 333. 349 and 614 were prepared. 
55 Using a hydroxybenzoyi compound of Formula II as a reactant and performing an alkylation or 
esterification. the products of Examples 144. 286. 335. 345, 358, 359. 360, 365, 366 and 385 were 
prepared. 

Using a compound of Formula II as a reactant and performing the stated reaction under the conditions 
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(additional reactant. base or acid and solvent) set forth in Table II, the products of Examples 149. 164. 166. 
368. 369, 373. 374, 376. 386 and 541 were prepared. 

TABLE II 



Compound Prepared, Reactants, Reaction 
Example No. Conducted and Conditions 

149 N-benzoy 1 -N ' -£-buty 1 -N ' - ( 4 -methane- 

sulfonylbenzoyl) hydrazine was prepared 
from N-benz oy 1 -N ' - t-buty 1 -N ' - ( 4 -methyl 
thiobenzoyl) hydrazine using metachloro- 
perbenzoic acid in methylene chloride 
in an oxidation reaction. 

164 N-benzoyl-N'-t-butyl-N'-(4-carboxy- 
benzoyl) hydrazine was prepared from 
N-benzoyl-N'- 

t-butyl-N'-(4-methoxycarbonylbenzoyl) - 
hydrazine 

sodium hydroxide as a base and methanol 
as solvent in a hydrolysis reaction. 

166 N-benz oy 1 -N ' -t-buty 1 -M ' - ( 4 - ( 2 , 2 - 

dichloroethenyl) benzoyl) hydrazine was 
prepared from N-benzoyl-N'-t-butyl-N'- 
(4-formylbenzoyl) hydrazine using 
triphenylphosphine in carbon tetra- 
chloride as solvent in a Wittig-type 
reaction. 
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376 N- ( 3 -carboxybenz oy 1 ) -N ' - t-buty l-N.' - 

( 3 -toluoyl) hydrazine was prepared from 
N- ( 3 -cyanobenzoyl ) -K ' -t-butyl -N ' - ( 3 - 
toluoyl) hydrazine using potassium 
hydroxide 

as base in methanol solvent in a 

hydrolysis 

reaction. 

386 N- ( 4- ( 1-methyletheny 1 ) benzoyl ) -N ' -t- 

butyl-N ' - ( 3 - toluoyl ) hydraz ine was 
prepared from N-(4-acetylbenzoyl) -N'- 
t-butyl-N'-CS-toluoyl) hydrazine using 
methyltriphenylphosphonium bromide and 
n-butyl lithium as base and tetra- 
hydrofuran solvent in a Wittig reaction. 

541 N- ( 4 - ( 2 -hydroxy ethyl ) benzoyl ) -N ' -t-butyl 

-N' - (3, 5-dimethylbenzoyl) hydrazine was 
prepared from N-(4-(2-acetoxyethyl) - 
benzoyl) -N' - t-butyl -N' - (3 , 5 -dime thy 1- 
benzoyl) hydrazine using sodium hydroxide 
as base and methanol as solvent in a 
hydrolysis. 

By following substantially the processes for preparing the compounds of the present invention as 
described above and as exemplified by the illustrative preparation of the compounds of Examples 635 to 
639 and 642 and using the appropriately substituted reactants. the compounds of Examples 640, 641 and 
643 to 645 were prepared. 

By following substantially the processes for preparing the compounds as described above and as 
exemplified by the illustrative preparation of the compounds of Examples 646. 648, 654, 656. 659 and 660 
and using the appropriately substituted reactants, the compounds of Examples 647. 649 to 653, 655, 657. 
658 and 661 to 681 were prepared. 

By following substantially the procedures in processes described above as exemplified above by the 
preparation of the compounds of Examples 682, 683, 688, 689. 691, 699 and 702 and using the 
appropriately substituted reactants, the compounds of Examples 684 to 687. 690, 692 to 698, 700, 701, 703 
to 721 and 991 were prepared. 

By following substantially the procedures in the processes described above and as exemplified by the 
preparation of the compounds of Examples 722. 723. 724. 727. 729. 733, 737. 738, 739, 743, 754 and 755 
and using the appropriately substituted reactants. the compounds of Examples 725. 726. 728, 730 to 732, 
734 to 736. 740 to 742, 744 to 753, 756 and 992 were prepared. 

By following substantially the procedures in the processes described above and as exemplifed by the 
preparation of the compounds of Examples 764, 765, 766, 767, 772, 778 and 787 and using the 
appropriately substituted reactants. the compounds of Examples 768 to 771 . 773 to 777, 779 to 786 and 
788 to 794 were prepared. 
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By following substantially the procedures in Example 802 (without catalyst) or 809 {with catalyst) and 
using the reactants shown below in Table XI. the products of Examples 802 to 818 were prepared. 

Examples 820 and 821 were made generally in accordance with the procedures for Example 822 
above. 

The (trimethylsilylmethyl)hydra2ine, trifluoroalkyl hydra2ine and (2-carbomethoxy-2-propyl)hydrazine 
were made generally In accordance with the procedures from Nolt. J.E.; Spner, J.L.; Daubert, 8.F.; JACS 
73. 3867. (1951); Hung. S.C.; Le; Breton, G.C: JOC 46. 5413. (1981): and Organic Synthesis Vol 5. pg. 43, 
respectively. From these starting materials. Examples 795-801. 819 and 823-828 were made generally in 
accordance with the procedure for Example 822 above. 

The reactants shown below in Table III were used to prepare Examples 795-801. 819-828 and 969-978. 

TABLE III 



Ex. 
No. 


Compound of Formula III 


Compound of Formula IV 


Compound of Formula VI 


795 
796 
797 
798 
799 
800 
801 


2.3-dimethyl benzoylchloride hydrazine 
2.3-dimethyl benzoylchloride hydrazine 

2.3- dimethyl benzoylchloride hydrazine 
benzoylchloride hydrazine 

3.4- dichloro benzoylchloride 
4-chlorobenzoyl chloride 
benzoylchloride 


(1 -methyi-2,2.2-tnfluoroethyl) 
{ 1 -methy 1-2.2.2-trif luoroethyl) 
(1-methyl-2.2,2-trif!uoroethyl) 
( 1 -methy 1-2.2,2-trif luoroethyl) 
(2.2.2-trifluoroethyl) hydrazine 
(2.2.2-trifluoroethyl) hydrazine 
(2.2.2-trifIuoroethyi) hydrazine 


2.4- dichloro benzoylchloride 

3.5- dimethyl benzoylchloride 
2-nitro-5-toluoylchloride 
benzoylchloride . 
3.4-dichloro benzoylchloride 
4-chlorobenzoyt chloride 
benzoylchloride 



By following substantially the procedures in Examples 829. 837 and 853, the products of Example Nos. 
830 to 836. 838 to 852 and 854 were prepared. 

By following substantially the procedures in Example 855. the products of Example Nos. 856 to 863 
were prepared. 

By following substantially the procedures in Example 864, the products of Example Nos. 865 to 869 
were prepared. Example No. 874 was prepared by following substantially the procedures in Example 873 
and using N'-t-butyl-N'-benzoylhydrazine, 3-methylbenzoyl formic acid, methanesulfonyl chloride in toluene 
and saturated sodium bicarbonate. 

By following substantially the procedures in Example 878. the products of Example Nos. 875 to 877 
were prepared. 

By following substantially the procedure in Example Nos. 882 and 883. the products of Example Nos. 
879 to 881 and 884 to 886 were prepared. 

In general, for the control of helminths, the compounds of the present invention may be used at a 
dosage corresponding to from about 0.1 to 200 mg/kg body weight. The exact amount of dosage for a given 
situation can be routinely determined and depends on a variety of factors, for example, the substance used, 
the kind of helminth, the formulation used and the state of the human or animal infested with the helminth. 

The term "anthelmintic" as employed in the specification and claims of this application ts to be 
construed as any means which adversely affect the existence or growth of the target helminths at any stage 
in their life cycle. Such means can comprise a complete killing action, eradication, arresting in growth, 
inhibition, reducing in number, reproductive inhibition (such as ovicidal or chemisterilant) or any combination 
thereof. 

The term "control" or "combat" as employed in the specification and claims of this application is to be 
construed as meaning "anthelminticidal" or protecting humans or animals from helminth damage. By 
"anthelmintically effective amount" is meant that dosage of active substance sufficient to exert helminth 
"control." 

The compounds of the present invention, for practical applications, can be utilized in the fornn of 
compositions or formulations. Examples of the preparation of compositions and formulations can be found in 
Controlled Action Drug Forms by J, C. Colbert, Noyes Data Corp., Park Ridge. N.J. (1974). 

The steroid molting hormone 20-hydroxyecdysone is the physiological inducer of molting and metamor- 
phosis in insects. Certain insect celt lines retain sensitivity to the hormone and respond by proliferative and 
differentiatiye transformation. Such responses in Drosophilia Kc cells have been used to demonstrate that N- 
t-butyl-N.N'-dibenzoylhydrazine (Example No. 3) mimics the action of 20-hydroxyecdysone by causing the 
formation of neuron-like processes, an inhibition of cell proliferation and induction of acetylcholinesterase. 
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Example No. 3 also competes with ^H-ponasterone A for high affinity ecdysone receptor sites from Kc cell 
extracts. Resistant cell populations selected by growth in the continued presence of either-Example No. 3 or 
20-hydroxyecdysone are insensitive to both compounds and exhibit a decreased titer of measurable 
ecdysone receptors. Example No. 3 thus represents the first known non-steroidal ecdysone agonist. 
Although it is less potent than 20-hydroxyecdysone in both whole cell and cell-free receptor assays, this 
insecticide and its analogs possess useful ecdysone type action. 

The two non-peptide hormones l<nown to regulate insect metamorphosis and development are the 
sesquiterpenoid juvenile hormone and the steroid molting hormone 20-hydroxyecdysone having the follow- 
ing formula: 



OH OH 




Juvenile hormone, which is responsible for maintenance of a larval or nymphal state in immature molting 
insects, has been the subject of intensive chemical research and has served as a model for an entire class 
of structurally diverse juvenoid mimics. By contrast, while the use of edysones as insecticides has been 
considered, progress has been hampered by the staicturai complexity and synthetic inaccessibility of the 
active steroids for commercial scale field application. In addition, insects have developed powerful 
mechanisms for catabolizing and clearing ecdysones between molts. Thus the molting hormones have 
received little attention from the pesticide industry. 

The discovery made over 50 years ago that keto-phenanthrenes - can have estrogenic effects has 
spawned both an active area of basic biomedical research and an approach to novel drug development. 
However, the absence of such non-steroidal ecdysone agonists and antagonists has prevented similar 
advances in the field of insect endocrinology. Example No. 3 is a non-steroidal ecdysone agonist in 
Dfosophila Kc cell extracts, whole cells and in larval Lepidoptera. 

The Kc cell line, originally derived from Drosophila embryos, has proven to be an excellent model 
system for the study of ecdysone action on differentiation and morphogenesis and early events in genomic 
regulation of protein synthesis. Naive Kc cells divide every 24 hours and are roughly spherical; however, 
they differentiate after exposure for two days or more to active ecdysones by halting their proliferation, 
clumping tightly and forming long, branched processes. Cells treated witii Example No. 3 are in ail respects 
indistinguishable morphologically from 20-hydroxyecdysone-treated ceils. However, the hormone (EC50 = 
0.035 uM) is about 137-fold more potent than Example No. 3 (EC50 = 4.8 uM)- at initiating process 
elaboration and inhibiting proliferation (Rgure 1). These characteristic responses have heretofore been 
restricted to active ecdysones. and cannot be induced by cyclic nucleotides, dimethyl sulfoxide, various 
mammalian growth factors or serum deprivation. 

In addition, botii 20-hydroxyecdysone (EC50 = 0.007 uM) and Example No. 3 {EC50 = 1.05 uM) cause 
an increase in the specific activity of acetylcholinesterase (Figure 2), again a response previously restricted 
to the ecdysones. Thus 20-hydroxyecdysone is 150-fold more potent in this assay than is Example No. 3. 
The slopes of the process elaboration, cell density and acetylcholinesterase induction dose- response 
curves are roughly parallel for both compounds, indicating that although the chemical structures are totally 
different, the action of both the steroid and Example No. 3 is at the same receptor, but with different 
affinities. 

Biochemical evidence for the action of Example No. 3A on an ecdysone receptor is shown in Figure 3A. 
These data show a Scatchard plot of ^H-ponasterone A binding to Kc eel) cytosol extracts in the presence of 
Example No. 3: increasing concentrations of Example No. 3 lead to an increase in the equilibrium 
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dissociation constant while the value of Bnnax remains the same. The binding thermodynamics observed 
indicate a competitive mode of inhibition of ^H-ponasterone A binding and imply that ponasterone A and 
Example No. 3 share a common binding domain in the receptor. The experimentally determined values 
= 0.29 nM and Bmax = 0.71 nM calculated from the binding isotherm in the absence of Example No. 3A 
5 compare favorably with values obtained by other workers. Figure 38 shows the relative ability of 20- 
hydroxyecdysone and Example No. 3 to displace 0.5 nM ^H-ponasterone A from the receptor: the hormone 
(IC50 = 0,1 uM) has 30-fold greater apparent affinity than Example No. 3 
{IC50 = 3.0 uM). 

When Kc cells are incubated for four weeks in either 1 X 10-6 M 20 hydroxyecdysone or 1 X 10-4 M 
10 Example No. 3. the surviving cells do not respond to either compound by elaborating processes or slowing 
their proliferation. Both of these resistant populations also show a dramatically reduced capacity to bind ^H- 
ponasterone A relative to untreated cells. 

Resistant Kc ceil populations were reared by incubating cells at an initial density of 8 X 10^ cells ml with 
hormone or Example No. 3. The cells killed by treatment provide a feeder layer for the resistant 
ts populations. When tested for ecdysteroid receptor activity, it was found that cell populations reared in the 
presence of l X 10-6 M 20-hydroxyecdysone. 1 X 10-4 M Example No. 3 and solvent controls bind 1.5. 1.4 
and 10.1 femtomoles ^H-ponasterone A per mg cytosolic protein, respectively. Ponasterone binding was 
assayed as described below and protein concentrations were determined using the Biorad method. This 
cross-resistance is compelling evidence that 20-hydroxyecdysone and Example No. 3 act through the 
20 ecdysone receptor. 

The benzoylphenylurea insect growth regulators l-(4-chloro-phenyl)-3-{2.6-difiuorobenzoyl)urea and 1- 
(3.5-dichloro-4-(3-chloro-5-trifluoromethyl-2-pyridyloxy)phenyl)-3-(2.8-difluoroben2oyl)urea at saturating con- 
centrations failed to produce ecdysone-like responses in whole Kc cells and did not displace -H- 
ponasterone A from cytosolic receptor extracts. Thus, at the biochemical and cellular levels Example No. 3 

25 is distinct in its actions from the benzoylphenylureas. 

Example No. 3 causes the premature initiation of molting at all stages of larval development of the 
tobacco hornworm. Manduca sexta . This phenomenon occurs without an increase in the endogenous 
ecdysone titers. Example No. 3 likewise provokes the initiation of molting in larval abdomens in the absence 
of a source of endogenous hormone. Though substantially less active than 20-hydroxyecdysone in 

30 Drosophila cell assays, Example No. 3 was 30 to >670-fold as active as the authentic molting hormone in 
bioassays utilizing isolated larval abdomens or intact hornworms. This reversal in potency can be attributed 
to the superior transpprt properties and metabolic stability of Example No. 3 relative to 20-hydroxyec- 
dysone. 

The following 25 examples were tested to determine their ability to induce rapid molting in M. sexta 
35 larvae which correlates well with their relative apparent Kc cell receptor affinities: 3. 10. 13. 16, 24727?^ 
29. 30. 45. 60. 80. 83, 104. 107. 138. 172, 200. 379. 428, 481. 489, 529. 724 and 835. Example No. 3 and 
its analogs are relatively persistent ecdysone agonists which halt feeding in larval Lepidoptera by forcing an 
ultimately lethal, developmentally premature molt. 

As described previously, in in vitro bioassays where differential metabolic and transport effects were 
40 inconsequential. Example No. 3 was consistently less active than 20-hydroxyecdysone. However. Example 
No. 3 is extraordinarily potent at promoting molting in larvae of the tobacco hornworm. This is due to a 
direct action of the compound on target tissues and not via elevation of endogenous ecdysone titers. This is 
the insecticidally significant mode of action of Example No. 3 and many of its analogs in lepidopteran 
larvae. 

45 Lepidoptera display the onset of a larval molt by slippage of the head capsule down over the mandibles 
during formation of an underlying pharate head capsule; this morphological marker accompanies epidermal 
apolysis which ordinarily occurs at or near peak molting hormone titers. Example No. 3 causes a rapid, 
premature apolysis in newly ecdysed fifth instar day 0 (L5D0) M. sexta larvae. Clear signs of head capsule 
apolysis are evident 24 hours after the initiation of feeding. 

50 The effect of Example No. 3 on immunoreactive ecdysone titers and weights of developing L4 M. sexta 
larvae are shown in Figure 4. It may be observed that the treated larvae undergo head capsule siFppage 
after only 24 hours, without any elevation of ecdysone titers: simultaneously further feeding and weight gain 
ceases. Larvae treated with Example No, 3 are unable to ecdyse (shed their old cuticle) successfully: 
hemorrhage of hemolymph and molting fluid took place and the pharate larvae eventually died without 

55 completing the molt. 

The relative potency of 20-hydroxyecdysone and Example No. 3 at initiating development in isolated 
abdomen or intact hornworm assays is shown in Table IV. 
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TABLE IV 



Relative potency of 20-hydroxyecdysone and Example No. 3 at Inducing 
the onset of molting in ligated M, sexta abdomens and L5Do whole larvae. 




50% effective dose 


Biossay 


20-hydroxyecdysone 


Example 
No, 3 


L401 abdomens (ug injectyabdomen) 
L5D3 abdomens (ug inject./abdomen) 
L5D0 larvae, injected (ug/g body wt.) 
L5D0 larvae, oral (ppm in diet) 


35.2 
30.7 
181.0 
>2000 


1.3 
1.1 
3.4 
3.0 



L4D1 means fourth instar. first day after molting. L4 animals 36 hours after ecdysis were tigated. 
decapitated and next day injected with varying doses of compound in 1 - 2 ul DMSO. They were scored as 
follows: 0 = normal L4 abdomens with no L5 crochets or spiracle apolysis; 1 = exposed dorsal vessel 
(response to moderate levels of molting hormone in the presence of iow JH levels); 2 = L5 crochets 
formed but no spiracle apoiysis: 3 = L5 crochets formed and mild spiracle apolysis: 4 = strong molting 
response, both L5 crochets and spiracle cuticle synthesized. These methods are an adaptation of the 
method of J. W. Truman, L. M. Riddiford, L Safranek. 39 Dev. Biol 247 (1974), Injection and scoring of 
L5D3 abdomens (weighing 6.5 - 7.5 g) are also adaptations of previous methods in H. F. Nijhout, 22 J. 
Insect Physiol. 453 (1976). feature feeding stage fifth instar animals weighing 8,5 - 9.5 g were ligated and 
decapitated, and immediately injected with Example No. 3 in 2 - 5 ul DMSO. Animals were held over 
moistened filter paper at 25 'C and were scored after three days. Scoring was as follows: 0 = normal 
undeveloped blue-green L5D3 abdomen; 1 = light dorsal vessel exposure; 2 = dorsal vessel well-exposed 
with mild cuticular blanching, abdominal contraction; 3 = complete prepupal cuticle formation with strong 
abdominal contraction and strong cuticular blanching. For both L4 and L5 abdomens. 50% effective doses 
were determined by plotting the mean score for all individuals vs. dose, then determining the dose which 
gives a score of 2.0 and 1.5 respectively. Intact L5D0 hornworms were either allowed to feed on treated 
commercial black cutwoon diet or injected into a proleg and scored after 48 hours. The 50% effective dose 
was calculated by plotting percentage of the population bearing a prematurely apolysed head capsule vs. 
dose. For all experiments in this table at least 5 different doses with 10 animals per dose were used. 

The prothoracic glands are the only known source of 20-hydroxyecdysone precursors in hornworm 
larvae, and after ligation and removal of the thorax the abdomens are convenient preparations of target 
tissues. When injected into L4D1 abdomens 20-hydroxyecdysone elicited apolysis of spiracuiar cuticle and 
the formation of new fifth instar larval crochets (sclerotized hooks at the bottom of the proleg). However, 
Example No. 3 is 30-fold more potent in this assay than the molting hormone. 

When injected into L503 abdomens. Example No. 3 was again 30 times as potent as 20-hydroxyec- 
dysone at initiating events related to pupal formation. These results imply that Example No. 3 is capable of 
stimulating the epidermal cells to undergo apolysis and to synthesize the appropriate proteins necessary for 
either larval or pupal cuticle formation under the modulating influence of Juvenile hormone, in a manner 
precisely analogous to stimulation by 20-hydroxyecdysone. 

The dosage differences between the two compounds was even more dramatic in bioassays on intact 
(unligated) L500 hornworms. If the compounds are injected, Example No. 3 was 67-fold as effective as 20- 
hydroxyecdysone, while if administered orally, it was over 670-fold as potent. 

Hemoiymph concentrations of 14C-Example No. 3 were measured by feeding L5D0 hornworm larvae 
artificial diet containing the labelled compound. At specified intervals thereafter measured volumes of 
hemoiymph were collected, extracted and analyzed by thin layer chromatography and high performance 
liquid chromatography. Figure 5 shows that administration of 10 ug/g of the compound (about a 95% 
effective dose for premature molting at this stage) resulted in peak hemoiymph concentrations of 16 uM, at 
six hours after the initiation of feeding. Blood levels then declined rapidly, but remained at a residual level of 
about 3 uM for at least 36 hours thereafter. By contrast, feeding up to' 2000 ppm 20-hydroxyecdysone failed 
to elicit head capsule slippage in L5D0 hornworm larvae, indicating that hemoiymph ecdysone titers were 
well below those usually observed during a molt (about 6 uM). 

Although the apparent binding affinity of Example No. 3 to Kc cell extracts was 30-foId lower than that of 
20-hydroxyecdysone, Example No, 3 is clearly much more potent at eliciting whole animal effects. 
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apparently due to its longevity in the hemocoele after ingestion. The peak concentrations of Example No. 3 
in the hemolymph at 10 ug/g oral dose exceeded by 3 to 5 fold those required for a 50% response in 
process elaboration in whole Kc cells and in displacement of ^H-ponasterone A from its receptor in cell 
extracts. By contrast orally administered 20-hydroxyecdysone is probably metabolized and cleared rapidly. 

The relative potencies of the previously listed 24 analogs of Example No. 3 were tested in vitro on 
Drosophila Kc cell receptor binding and compared with their ability to promote premature hea"d capsule 
apolysis in L3D0 hornworm larvae (Figure 6). Apparent receptor binding affinity correlates highly with 
insecticidal activity in vivo (r = 0.88). These data argue that at least for this population of compounds the 
toxtcologically significant mode of action is ecdysonergic, and that the N-alkyl-N,N'-diacyl hydrazine binding 
domains of both the dipteran Kc cell receptor and the lepidopteran epidermal receptors are similar. 

In parallel tests the two benzoylphenylurea insecticides previously mentioned failed to elicit premature 
molting in intact hornworms or isolated abdomens. These results corroborate those described for Drosophila 
Kc cells and their ecdysone receptor extracts and provide further evidence that Example No. 3 and the 
benzoylphenylureas differ markedly in their mode of action. Although both compound classes cause 
ecdysis failure, the benzoylphenylureas disrupt normal cuticle lamellar deposition, while it appears that 
Example No. 3 causes a forced, ill-timed synthesis of cuticle before the animal is developmentally 
competent to molt. In addition, high residual levels of an ecdysone agonist may inhibit the release of and 
sensitivity to eclosion hormone, which requires a peak of 20-hydroxyecdysone followed by its precipitous 
decline. 

The relative potencies of some 373 of the analogs of Example No. 3 were tested in vitro of Drosophila 
Kc cell receptor binding EC50(uM) and compared with their Southern Armyworm activity LC50{ppm). There 
IS an excellent correlation between apparent receptor binding affinity and Southern Armyworm activity (R = 
0.79). 

Example No. 3 at 1 X 10-4 M is not significantly bound by our antiecdysone antiserum (representing a 
»31 25-fold lower binding affinity than 20-hydroxyecdysone). Consequently. Example No. 3 can be used as 
an agonist in physiological systems, while using ecdysone-specific immunoassays to measure steroid 
levels. For example, we have observed that ecdysone titers in L4D0 animals treated with Example No. 3 are 
significantly depressed relative to control levels within four hours after the initiation of feeding. These 
findings imply that in hornworrn larvae ecdysone agonists exert a negative feedback inhibition on hormone 
biosynthesis, as has been suggested for Pieris brassicae pupae. 

We have observed the induction of premature head capsule apolysis by Example No. 3 in all larval 
stages of M. sexta . This phenomenon has also been observed in larval Lepidoptera of the families 
Noctuidae, Pyralidae and Pieridae. Example No. 3 conti-ols dipteran larvae (both houseflies and mosquitoes) 
and certain coleopteran larvae, and has been shown to inhibit ovariole development in all three orders. This 
latter activity is consistent with its putative ecdysonergic mechanism of action. 

It is known that ecdysteroids occur in helminths, and they are thought to play an important role in 
molting and development, as they do in insects. (See J. Koolman et al.. in Biosynthesis Metablism and 
Mode of Action of Invertebrate Hormines , ed. by J. Hoffmann and (VI. Porchet, Springer-Verlag Berlin 
Heidelbery 1984. p. 323-345. Also see H. H. Rees and A. W. H. mendis, ibid., p. 331.) 

It is known that 20-hydroxyecdysone conti-ols helminths. It has been shown that Example No. 3 has a 
mode of action similar to 20-hydroxyecdysone. the apparent receptor binding affinity of 24 analogs of 
Example No. 3 correlates highly with hornworm activity in vivo and the apparent receptor binding affinity of 
373 of the analogs of Example No. 3 correlates exceilentiy witii Southern Armyworm activity in vivo. 
Therefore one would anticipate that each of the Example No. 3 analogs would control helminths. 

The N-alkyl-N,N'-diacyl hydrazines are thus a novel class of "ecdysonoids" and are representative 
members of the "third generation insecticides" having their genesis in insect homnones. C. M. Williams 
coined the term "hyperecdysonism". an experimentally induced state -first described in Samia cynthia 
pupae: clearly, many of the phenomena reported here for Example No. 3 are aptly described by this term. 
Other modes of action may be encountered in these compounds: for example, significant neurotoxic 
symptoms in certain Coleoptera in vivo and housefly larval muscle in vitro. However, it is clear that Example 
No. 3 and its analogs are behaving as nonsteroidal ecdysone agonists in Drosophila Kc cells and in 
hornworm larvae, and it is anticipated that these tindings will extend to other invertebrate systems utilizing 
ecdysones such as helminths. 



Claims 



1 . A compound having the formula 
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where a', b' and D are independently any atom or group of atoms; 

where E is an organic radical having at least three atoms other than hydrogen and is attached to the 
10 nitrogen shown in the formula by a carbon-to-nitrogen single bond or an organometallic radical; 

where one Gi is carbon, nitrogen, oxygen or sulfur, and both G2's and the other Gi are carbon; or one G2 
is sulfur or phosphorus, and both GTs and the other G2 are carbon: 

where the bonds shown as —are independently single or double bonds; provided that when the Gs adjacent 
D is carbon or phosphorus, one of D —62 and G2^N is a double bond and the other is a single bond: 
75 provided that when the G2 adjacent D is sulfur, 

D —62 is a double bond and G2~N Is a single bond: 

where the A - ? -G and G- ? -B bonds are independently single bonds, double bonds or aromatic bonds; 
where the N— E bond is nitrogen-to-carbon single bond; and 
provided that when b' is = CHCc Hs . E is not -C(0)CH = CHCe Hs ; or 
20 a salt thereof, for pharmaceutical use, including veterinary use. 

2. A compound as claimed in claim 1 wherein the compound has the formula 

D E 



30 



35 



40 



45 



50 
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where one of the bonds shown as ^is a double bond and the other is a single bond: 

where the a'- *? -C and C- -b' bonds are independently single bonds, double bonds or aromatic bonds; 

provided that the D ™C bond is other than a cartx>n-to-carbon single bond; and 

provided that at least one of A and b' is other than hydrogen when the D bond is a double bond; or 
a salt thereof. 

3. A compound as claimed in claim 2, wherein 0 ~C is 0 = C. 

4. A compound as claimed in claim 3, wherein A - ? -C and C- ? -b' are substituted or unsubstituted 
phenyl rings. 

5. A compound as claimed in claim 1 wherein the compound has the formula 

0 E O 

•I I II 
A' -?-C-C-N-N-C-C-?-B ' 



or a salt thereof. 

6. A compound having the formula 



wherein 

X and x' are the same or different 0, S or NR; 
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R* is unsubstituted branched (C3-C1C) alkyi or (Ct-Cio) alkyi substituted with one to four of the same or 
different cyclo(C3 Celalkyl. fluoro. straight chain (C2-C4)alkenyl. carboxyl. (C--C3)alkoxycarbonyl. cyano 
cyano substituted (Ci-C4)alkyl. tn(Ci-Ci)alkyisiIyl having independently the stated number of carbon atoms 
in each alkyi group or tri(C'-C2)alkyls!lylmethyt having independently the stated number of carbon atoms in 
each alkyi group; 

R2 is hydrogen; (C*-C6)alkyl: {Ct.C6)alkoxy(C-C6)alkyl having independently the stated number of carbon 
atoms in each alkyi group: (Ci -C6)alkylthio(C.-Ce) alkyi having independently the stated number of carbon 
atoms in each alkyi group: (C2-C6)alkenyi: (C2-C6)alkynyl or phenyKC.-COalkyI where the phenyl ring is 
unsubstituted or substituted with one to three of the same or different halo, cyano, nitro. hydroxy. (C'-C*)- 
alkyl. halo(C'-C4)alkyt. (C'-Ci)alkoxy. halo(C--COalkoxy, carboxy. (Ct-COalkoxycarbonyl. (C'-CO- 
alkanoyloxy. amino. (Ci-Ct)alkyl amino or -di(Ct-C4)aIkylamino; and 

A and B are the same or different unsubstituted naphthyl or substituted naphthyl where the substituents 
can be from one to three of the same or different halo: cyano: nitro; hydroxy: (C-C4)alkoxy: (C-C4)alkyl; 
carboxy: (C-C4)alkoxycarbonyl; {Ci-C4)alkanoyloxy: amino: (C.-C4)alkylamino; or di(C-C4)aIkylamino: or 
unsubstituted phenyl or substituted phenyl where the substituents can be from one to five of the same or 
different halo; nitro; cyano; hydroxy; (Ci-C6)alkyl; halo(Ci-C6)alkyl: cyano(C.-C€)alkyl: hydroxy(Ct-C6)alkyl; 
(Ct- C6)alkoxy; haIo(C-C6)alkoxy: epoxy(Ci-C€}alkyl: {Ct-C6)alkoxy(C-C6)alkyl: (C-C6)alkoxy(Ci-C6)alkoxy! 
carboxyoxy: (Ct-C6)alkylthio(Ci-C6)alkoxy: (Ci-C6)alkanoyloxy{Ci-C6)alkyl; {C.-C6)alkoxycarbonyloxy: un- 
substituted (Ca-Cs) aikenyi or (C2-C6)alkenyl optionally substituted with halo, cyano! (C.-C4)alkyl. (C'-Ci)- 
alkoxy; -haIo(Ci-C4)alkoxy or (Ct-C4)alkylthio: carboxy: carboxy {Ci -Chalky I: (Ci-C€)alkoxycafbonyl(C'-C€)- 
alkyl; -COR: halo(Ci -Ce )alkylcarbonyI: cyano(Ci -Cc )alkylcarbonyl: -nitro{C* -Ce )alkylcarbonyl: (C- -C? )- 
alkoxycarbonyl; halo(Ci-C6)alkoxycarbonyl: alkanoyloxy; amino: (C-Coalkylamino: -di(C-C6)aIkylamino; 
amino or (C'-Cs) alkylamino where the N of the amino or (C-COalkylamino is substituted with hydroxy! 
(C'-C4)alkoxy or (Ct-C4)alkylthio groups: phenylamino: diphenylamino: -CONRR': -OCONRR': -C{NR)- 
NR'r": -N = NR; -NRCOR': -NRCO^R': -N(C0R)C0R'; -OCONRCOR': sulfhydryl; phenylazo; halothio; (C,- 
Cs )alkylthio; ha!o(Ci -Cs )alkylthlo; (Ci -Cs )alkylsulfinyt; (Ct -Ce )alkylsulfonyl: phenylsulfonyl; (C* -Ce )- 
alkylsulfonate: -halo(Ci-C6)aikylsu!fonyloxy; -SO2NRR.: -NRSOR': •NRSO2R': -CSR: -CS2R:' -NRCSR': 
-SCOR: unsubstituted phenyl; phenyl substituted with one to three of the same or different halo, cyano, 
nitro. hydroxy, (Ci-C4)alkyl, (Ci ■C4)alkoxy. carboxy, (Ci-C4)alkoxycarbonyl. (Ci-C4)aIkanoyloxy. amino, (Ci- 
C4)alkylamino or di(Ci-C4)alkylamino; phenoxy where the phenyl ring is unsubstituted or substituted with 
one to three of the same or different halo, cyano. nitro, hydroxy, {Ci-C4)atkyl. (Ct-C4)aIkoxy, carboxy, (Ci- 
C4)alkoxyGarbonyl. Ci-C4)alkanoyloxy, amino. (Ct-C4)alkylamino or di(Ci -C4)alkylamino: phenylthio where 
the phenyl ring is unsubstituted or substituted with one to three of the same or different halo, cyano. nitro, 
hydroxy. (C'-C4)alkyl. (Ci-C4)aIkoxy. carboxy. {Ci-C4)alkoxycarbonyl. (Ci -C4)alkanoyloxy. amino. (C'-C4)- 
alkylammo or di(Ci-C4)aikylamino; benzoyl where the phenyl ring is unsubstituted or substituted with one to 
three of the same or different halo, cyano. nitro, hydroxy. (Ci-C4)aikyl, (Ci-C4)alkoxy. carboxy. (C-C4)- 
alkoxycarbonyl, (Ci-C4)alkanoyloxy, amino. (Ci-C4)alkylamino or di(Ci-C4)a!kylamino; phenoxycarbonyl 
where the phenyl ring is unsubstituted or substituted with one to three of the same or different halo, cyano, 
nitro. hydroxy, (Ci-C4)alkyl. (Ci-C4)alkoxy. carboxy. (Ci-C4)alkoxycarbonyl. (C.-C4)alkanoyloxy. amino, (Ci- 
C4)a!kylammo or di(Ci-C4)alkylamino: -CR = N-R3 where R^ is hydroxy, {Ci-C4)alkyl, (Ci-C4)alkoxy. amino. 
(C-C4)alkylamino. d((Ct-C4)alkylamino, phenylamino. -COR. carboxy. (Ci-C4)alkoxycarbonyl. (C1-C4)- 
alkanoyloxy, benzoyl, phenoxycarbonyl or -CONRR'; or when two adjacent positions on the phenyl ring are 
substituted with alkoxy groups, these groups may be joined to form a 5- or 6-membered dioxolano or 
dioxano heterocyclic ring; 

unsubstituted six-membered heterocycfe or substituted six-membered heterocycle having one, two. three or 
four nitrogen atoms and two to five nuclear carbon atoms where the substituents can be from one to three 
of the same or different halo: nitro: hydroxy; (Ci-Csjalkyl; (Ci-C€)a!koxy: -thio(Ci-C€)a(koxy; carboxy; (Ct- 
C6)alkoxycarbonyl; (Ci-C€)carboxy alkyi; (Ci-C6)alkoxycarbonyl(Ci-C6)alkyl; -CONRR': amino; (C'-Cs)- 
alkylamino: di(C;-C6)alkylamino; -NRCOR'; {Ci -Cc )alkylthio; unsubstituted phenyl; or substituted phenyl 
having one to three of the same or different halo, nitro. (Ct-C€)atkyl, halo(Ci-C6)alkyl. (Ci-C6)alkoxy. halo- 
id -Ce)alkoxy, carboxy. (Ci-C4)alkoxycarbonyl. amino. (Ci -C4 )alkylamino or di(Ct-C4)alkylamino; 
unsubstituted or substituted five-membered heterocycle selected from furyl. thienyl, triazoiyl. pyrrolyl. 
isopyrrolyl, pyrazolyl. isoimidazolyl, thiazolyl, isothiazolyl, oxazolyl and isooxazolyl where the substituents 
can be from one to three of the same or different halo; nitro; hydroxy: (Ci-C6)alkyl: (Ci-Cs)alkoxy; carboxy; 
(C'-C6)alkoxycarbonyl; carboxy(Ci -Chalky I; (Ci-C6>alkoxycarbonyi(C'-C6)aikyl ; -CONRR'; amino: (C'-Ce)- 
alkylamino: -di(Ct-C6)alkylamino: -NRCOR'; (Ct-C6)a(kylthio; unsubstituted phenyl; or substituted phenyl 
having one to three of the same or different halo, nitro, (Ci-CG)alkyl. halo{Ci-C6)alkyt, (Ci-C6)alkoxy. halo- 
(Ct-C€)alkoxy, carboxy, (Ci-C4)alkoxycarbonyl; amino; (Ci-C4)alkylamino or di(Ci -Cijalkylamino: 
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unsubstituted (C'-CIO)a(kyl or substituted {Ci-C10)alkyl having one to four of the same or different halo, 
cyano. nitro, hydroxy, (Ci-C*)aIkoxy. carboxy. (Ci-C4)aIkoxycarbonyl. (Ci-C4)alkanoylox_y, amino. (C'-Ca)- 
alkylamino or di(Ci -C4)a!kylamino; 

unsubstituted cycIo(C3-C8)alkyl or substituted cyclo{C3-C8)aIkyl having one to four of the same or different 

5 halo, cyano. nitro. hydroxy. {Ci-Ci)a!kyl. -halo(Ct-C4)alkyl, (Ci-C4)alkoxy, halo(Ci-Ct)alkoxy. carboxy. (C-.- 
C4)alkoxycarbonyl. (Ci-C4)alkanoy!oxy. amino. (Ci-C4)alkylamino or di(C.-C4)alkyiamtno: 
unsubstituted (C2-Ca)alkeny( or substituted (C2-C8)alkenyl or unsubstituted {C3-C8)alkadienyl or substituted 
(C3-C8)alkadienyl having one to four of the same or different halo, cyano. nitro. hydroxy, (C'-C4)alkyl, 
•cycIo(C3-C6)alkyl, halo(Ci-C4)alkyl, {Ct-C4)alkoxy. halo(Ci-C4)alkoxy. carboxy. (C-C4)alkoxycarbonyl. (C-- 

70 C4)alkanoyloxy. amino, (Ci-C4)alkylamino or di(C»-C4)alkylamino: 

unsubstituted cyclo(C3-C8)aIkenyi or substituted cycIo(C3-C8)alkenyl or unsubstituted cycloCCs-Cs)- 
alkadienyl or substituted cyclo(C3-C8)alkadienyl having one to four of the same or different halo, cyano. 
nitro. hydroxy, {Ci-C4)alkyl, -halo(Ci-C4)aikyl. (Ci-C4)alkoxy, halo(C--C4)alkoxy. carboxy, (C-C4)- 
alkoxycarbonyl. (Ct-C4)alkanoyioxy. amino. (C»-C4)alkylamino or di(Ci-C4)alkylamino; or 

15 unsubstituted {C2-C8)aikynyl or substituted (C2-C8)alkyny! having one to four of the same or different halo, 
cyano, nitro. hydroxy. (Ci-C4)alkyl, halo(Ct-C4)alkyi. (Ct-C4)alkoxy. haIo(Ci-C4)alkoxy. carboxy, (C-C*)- 
alkoxycarbonyi. (Ci-C4)alkanoyioxy, amino. (Ci-C4)aIkyIamino or di(Ct- C4)alkylamino: where R. r' and r" 
are hydrogen or (Ci-C6)alkyl; and pharmaceutlcally acceptable salts thereof for pharmaceutical use, 
including veterinary use. 

20 7. A compound as claimed in claim 6 
wherein 

X and x' are 0 or S; 

R^ is unsubstituted (Cs-Ca) branched alkyi or (C1-C4) straight chain alkyl substituted with one or two of the 
same or different -cyclo(C3-C4)alkyl; and 
25 A and b' are the same or different 
unsubstituted naphthyl; or 

unsubstituted phenyl or substituted phenyl where the substituents can be from one to three of the same or 
different halo: nitro; cyano; (Ci-C4)alkyl; halo(Ct-C4)alkyl: -cyano(Ci-C4)alkyl; epoxy(C2-C4)alkyI; (C1-C4)- 
aikoxy; (Ci-14)aikoxy(Ci-C4)alkyi; -COZ; carboxy; (Ci-C4)alkoxycarbonyl; (Ci •C4)alkanoyloxy; (C^-Cc)- 

30 aikenyl; {C2-Cs)alkynyl; amino; (Ci-C4)alkylamino; -di(Ci-C4)alkylamino; -CH = NNHC{0)NH2: -C(CH3)- 
= NNHC(0)NH2: -C{C2Hs) = NNHC(0)NH2; thiocyanato; (Ct-C4)alkylthio; alkylthiocarbonyl; unsubstituted 
phenyl; substituted phenyl having one to two of the same or different halo, nitro. (Ci-C4)ajkyl. (Ci-C4)aikoxy, 
carboxy, amino, (Ci-C4)alkylamino or di{Ci-C4)aikylamino; phenoxy where the phenyl ring is unsubstituted 
or substituted with one or two of the same or different halo, nitro. (Ci-C4)alkyl, (C»-C4)alkoxy. carboxy, 

35 amino, (Ci-C4)alky(amino or di(Ci-C4)alkylamino; or when two adjacent positions on the phenyl ring are 
substituted with alkoxy groups, these groups may be joined to form a 5- or 6-membered dioxolano or 
dioxano heterocyclic ring; 

where Z is hydrogen or (Ci-C4)aikyl; and a salt thereof. 

8. A composition comprising a compound as defined in any one of the preceding claims and a 
40 pharmaceuticaily acceptable diluent coating agent, carrier, binder, filler, suspending agent, disintegrating 

agent, lubricant, feedstuff, diet supplement, thickening agent, preservative, flavour, and/or other pharmaceu- 
ticaily active compound for phanmaceutical use. 

9. A composition as claimed in claim 8, wherein said composition is in the form of a drench, injectable 
solution or dispersion, tablet, capsule, shampoo, pour-on, lick-stick or feedstock, 

45 10. A compound as claimed in any one of claims 1 to 7 or a composition as claimed in claim 8 or claim 
9. wherein the compound or composition is for combating helminths in animals, including man. 

11. Use of a compound as claimed in any one of claims 1 to 7 for the manufacture of an authelmintic 
composition for combating helminths in animals, including man. 

12. Use as claimed in claim 10, wherein said anthelmintic composition is as defined in claim 8 or claim 

50 9. 

13. A vendible article comprising; 

(a) a container; 

(b) a phamnaceutically active compound as defined in any one of claims 1 to 7. optionally in a 
composition as defined in claim 8 or claim 9; 
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